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Calypso Explores for Underwater Oil uss 


The Persian Gulf's 


Pirate Coast Yields [ts Seerets to Science; 


in the Indian Ocean, Aqualung Divers War on Sharks 


By Cart. Jacaves-Yves Cousreac 


Leader, National Geographic Socivty-Catypeo Expeditions 


NE day a quiet Englishman with an 

P rmbrelia came to the Marseiile dry: 

— dock where the research ship Calypso 
was fitting out. He asked if my crew and I 
would be interested In on underwater geo- 
logical survey. 

“Why not?” T sated, 
to us?” 

“The chief geologist of my company read 
vour book Tike Silent World.” the visitor te- 
plied. “He said, “These people have imiagina- 
hon. Go sound them out on the idea.” 

So it came about that last year we took on 
4 novel mission; « search for «il-bearing 
structures under the Persian Gulf off the for- 
mer “Pirate Coast” af Tricin)] Oman, for the 
British Petroleum Company, Ltd. 


“Hurt what brings you 


Ship Freed for New Adventures 


For more than a year Cafvpso had been 
engagect in the salvage of a 2,200-vear-old 
Greek wine ship at the bottom of the Medi- 
tercnean off Marseille." With the support 
af the National Geographic Society we had 
unraveled the fascinating story of her mission 
and her fate more than two millenniums ago. 
In literally thousands of Aqualung dives we 
had browvht up @ lorge part of her Jony-lost 
cargo of gracefu) wine jars and dinnerwure. 
But the underwater excavation stretched on, 
and the ancient ship crew in estimated size 
with each ton of mud we removed, 

This our fesearch ship, equipped and 
munned for far oceans, was reluced to a 


submarine coral mountain. 


lighter handling an agelong overdue cargo of 
wine jars. We could not leave the wreck to 
be sealed over with mud nor could we play 


Slave to it any longer. 


To continue this important archeological 
work, [ enlarged the Calypsa "havy by one 
stout 60-foot ex-fishermain. the Aspudon 
(swordfish). Espodon took our place above 
the wreck ane freed Colvpro for new tasks. 


From Snow to Coral Reefs 


On our wide afterdeck we installed a ma- 
rine grivimeter, o complex instrument that 
helps prospectors locate oll (pawes 164, 165) 

We leit Marseille in a snowstorm and made 
our fitst working stop in the Gulf of Suez 
below #afarana Light. There in smooth water 
we lested equipment. adjusted delicate mech- 
anisms, erected « folding anti-shark came, and 
mended nets, 

Ready for work, we leit the Gulf of Suez 
and) headed south (map, page 160), 

T am attracted to lunely islands such as 
Dacdalus Reef. where on Egyptian lighthouse 
is rooted ina submerged coral table some 55 
miles from land. The reef, a trencherous 
shadow in the sea, is the crest of a steep 
The lighthouse 
rests on it dike an observatory of Neptune 
reared into the alien world obove. 

“Riquet,” or Henri Goiran, ow smallest 


*See “Fish Men Discover a 22O0-yeur-old Grevk 
Ship.” be: Capt Jucques-Vvee Cousteau, NATIONAL 
Gomme Maswaine, Jamury, 1954, 
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Calypao's Senne Sachs the Sun-ewept Red Sea 
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diver (page 162), took a mooring hawser out 
by dinghy. He waded in on the table top 
and looped the hawser aver a chimp ef coral. 
Out on the precarious jetty to the reef’s eclge 
came a figure in shorts and anvther in a white 
burnease. The first man sent the burnoose 
running hack to the liththouse, and he brought 
a oman with a rifle: 

The man it:-ahorts—Hassan Fuad Hanna, 
the lightkerper—quickly realized that we were 
net an enemy. He went back to the house 
and changed into uniform. lunched aboard, 
and took Calvére party over his comfortable 
little island. He had been 24 years in the 
Keyption lighthouse service, 


Reef's Scenery Delights Divers 


Meanwhile, oor Meditermmenn divers were 
reveling in the Red Seo teef. Of the team, 
only chief diver Frederic Duns and | had 
views! these beautiful scenes before. The 
divers came up yelling “Inctedible’ How 
amzing ate the fish down there!” They were 
disappointed only that they had not seen any 
black coral, ‘That could wait: Dumas-and 1 
knew where the black forests grew, from which 
a lucky fisherman's pel or a naked divers 
plunge brings up coral for the sheik’s praver 
bresiils. 

I wanted to show our young divers the 
wonders of Marsa Qahatt (Marsa Umbeila), 
a blue cove framed in bright cor! ledres 
ander the red hills and lilac meruntains of the 
Sudan. As we anchored there, fram a mound 
fort on shore arose a solitary const zuurd, o 
small half-clad Nubian with a shock of curly 
hair, He helped us mour, and we asked him 
aboard for fanch, 

The const guard's name was Haji lem. 
The first name is one of preat distinction 
among Moslems, meaning that be had made 
the #edj, or pilgrimage to Mecca. 

Our cook served frankfurters ane salt pork, 
We remembered pork if tibouw te Moslems, 
Riquet toed to. warn the guest by wronting 
like a pic: Hodji lam was pustied, Ay ate 
the pork-with relish, not knowing what it was 
—may Allah forgive him! 


First View of Southern Cross 
That sight. heading south, we saw the 
Southern Cross for the first time: and in the 
moming the deck was littered with flying fish. 
Barly one day we arrived at the melancholy 
“ubait [slands, bare volcanic heaps off Vermen. 
The main island, Jabal Zubair, appeared as a 


black pile devoid of life except for a rank of 
huge white booby chicks. 

In the sex beneath this desolation teemed 
a furious jungle of Wie. The divers were 
amazed at the sights a few feet under: five- 
foot moray evls, sharks, schools of silvery 
carankx, or jacks, atul bite Tridecne chime 
with their scalloped, fleshy lips wide open. 

Albert Palos, expert diver, went down with 
Tomas (page 181). He stirred up a 20-foot 
manta, or devilfish, which sailed away with 
whipping “wings.” Half a dozen sharks en. 
circled them. Dumas said they were “very 
bothering.” 

| asked Foleo, a man of few worcls, what 
he theweht of the Red Sen, C'est fey,” 
he suid “at frie.” Beautiful and 
serkus it is; 

We ran for Djibouti, in French Somaliland, 
and took a pounding in heavy southwest 
winds, Spray sailed over (he high radar an- 
tenna. Colvese rolled so heavily that the 
bel] on the wheelhouse rang, 

In the quiet haven of Djibouti, underwater 
inspection revealed storm damage to our star- 
board bilve keel. Thie méesnt a trip te Aden, 
where Celvpyo eased into a floating drydack. 

The mishap knocked three days out of 
our schedule, but they were pleasant ones: 
Calypso has many friends in Aden. One, 
Antonin, Hesse, left his business. interests to 
sail with us as deck hand and diver, In Aden 
iio we took abosrd two. more scientists— 
Walloce Brown, a Canadiun geophysicist, and 
Allan Russell, a geologist from. Australia, 
Russell traveled light; his dearest possession 
was a feological hammer made in Wings for 
the British Everest Expedition. | 





Mukalla, the “Skyscraper” City 


En toute to the Pirate Comst to begin the 
oil survey, | could not resist w short visit to 
the Arabian Nights city of Mukalla Jt was 
plain sightseeing—and what a sight! 

Under a great feddish-brown mountain on 
a strip of beach stands a white “skyscraper” 
city af urban architecture unusual for an Arab 
country (pages 156 and 159). Mukalla’s 
white-washrd towers, mud bricks on stene 
foundations, average five stories in height. 

Mukalla is the pateway to the Arabian 
peninsula's fertile Hadhramaut Valley be- 
hind the costal mountains,* It has sky- 

*Ser “Inte Buming Hadhrmaut;” by 2. van der 


Mirulen, Natiowar Goomarme Manan, October, 
joa. 
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ecrapers for the same reason as Manhattun— 
too Tittle land. There is & marrow ‘pss 
throwwh the mountains at the western end of 
the city, and it if closed by a heavy wate 
against possible roving brisaneds, 

In the Gulf of Aden on a dazzling dav we 
sighted, miles ahead of Culvpso; a long line of 
white foam, like breakers: on uo submerged 
The charts showed po reefs, We crew 


reet. 




















Srvc wuitted down on Muryéille re ‘Calyprots 
widersea. explorers, let be Capt. Jatque-Yvr *—_ 
Cousteau, sailed cast to fhe sunny Peruian Gull, | 
There Aguatung divers, piroteed the sea bed ln 
search of oil. Later,ttie fish men explored parts 
ol the tocian Chegt. CE the Volcanic Camora 
[slats they stu 
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near and saw that it was o. stupendous schol 
of porpoises acvoncing abreast in frermzhed 
leaps. There were hterally thowsans of these 
tinimils more than most experienced sea- 
men had ever seen, 

The porpoises soared 20 feet out of the 
water, contorted their bodies at the top of the 
arc, and hit the surface with loud splashes. 
They teminded me af hearty young Ragehy 
plavers glorving in the shock of scrimmage 

For two hours cach day we stopped along 
the hot Hadhramaut coast bor reconnacssance 
dives. We found turbid water and practically 
no coral on the eastern slopes of Arubin, There 
was To mingling of fish, Instead, the occa 
sional sighting was of single schooled species 
such as jacks and groupers. On the sea side 
of the Kurta Mutia Islands it was the same, 
but when we went ashore on the blistering 
rock we fownd bie morays and spiny lobsters 
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—the latter fine fom!—in small tidal pools. 

We stopped briefly at Masgat, the fortress 
capital of Oman, which shelters in a: cliff. 
walled cove flanked by two oll Portutuese 
forts. Masqui is a favorite port of call, and 
sailors have made it a custom to climb the 
cliffs and advertise their ships in big white let- 
ters, such os USS2isle of Luson, HiM.S. Fal- 
mouth, KMS, Afenritins, and Jeane d'Arc. 
The latter was a reminder for me. I was a 
French Navy cadet on Jeoame d’Are when the 
nama was pated in 1952. 

Boatmen came out to Calypso to barter sea 
shells. Oor men had bigger and finer shells 
drying on the deck, but they played the game 
by teadine cigurettes: for the local wares. 
But when the boatmen <rw our beautiful mol- 
lusks, they started bidding cigarettes for them. 
Our men soon won hock their cigarettes and 
sold several shells for cash, 


No Shore Leave for Diving Dag 


‘One deck hand never got ashore—Honnard, 
our Portuguese waiter doy. This is a recou- 
nized breed, almost unknown outside Portu- 
gal and the Azores, where fishermen have 
bred the animal as a water retriever, Bon- 
nun woul dive 10 feet under for objects. 
He also loved shore leave, but quarantine 
requlations kept him aboard, 

In Masqnt’s shaded sowk (market) our 
shore purty spotted the unmistakable hairy 
black shape of a Portuguese water dog, alone 
nd with the air of owning the place. 

“Bonnard!” they velled, and hastened to 
take bim oboard before he was. clipped into 
quarantine for six months. 

The dog surprised them by backing off and 
bristling, They surrounded him, As they 
did sp, n bir, frowning Arab wade! In anid 
took up the animal. Tt was his: It seems 
that 300 wears ago the Portuguese owned! 
Mireqil, ard only their dogs and forts are left. 

We rounded the Masandam Peninsula into 
the Perstiin Gull and yove the geologists a 
thrill by going tte the Elphinstone Inlet 
(pace 168). The inlet is a spectacular branch- 
ing fjord carved through limestone layers 
known as the Masancam formation. | deulbt- 
however, that many geologists have made a 
pilgrimage here. Ome reason is that the inbet 
has the reputation of being “the hottest place 
on earth,” 

The divers soon went down to see what it 
wos like under water, They came up shouting 
happily with great armloaais of misshapen 


rocks—clusters of oysters embedded in coral, 
The bivalves were among the best | have 
ever tasted. 

We moved into the last recess of the inlet 
and in the facing light of ewening came upon 
the village of Sibi, a-collection of low mul 
huts under o striated cliff 400 times the height 
of the houses, Sihi's 1OG+odd dwellers, «mall 
ant slight, were the most primitive peaple | 
have encountered anywhere, and I have seen 
the interior of Bornes. 


Children Throw Chocolate Away 
Tn the summer these descendants of pirates 


climb the great cliff out of the inferno and 
work in inland date. orchards. 


When the 
furmice cools, the Sibi people lower them- 
stlves into the abyss agin. 

They came text morning in bouts, beegine 
for fresh water and razor blades, tindlicntitie 
the latter want by drawing a fingernail graphi- 
cally across the threat. We filled their con- 
Liiners fram. our chwindling tanks, 

Mlijers stripped the children so they woule 
shiver appeutingly in the chill. We gave the 
children chocolate, and they threw it-into the 


water, Apparently they had never seen choco- 


late, 

The weological survey off the Pirate Coast 
WOS at experiment, to determine whether 
diving could contribute to submarine pras- 
pecting. The concession area southeast of the 
Qatar peninsula covers about 12.000 scare 
miles. with depths ranging [rom 20 to 200 
feet or more. 

Oil-bearing domes had been found In neivh- 
boring concessions on lund. The indications. 
were god for finding oil wricer our aren, 
which was controlled by the Steak af Abu 
Dhall (page 166). Our job was preliminary 
survey. Lf it gave positive incdications. ihe 
next stages would be seismic exploration and 
test, drilling. 


How the Gravimeter Works 


The marine gravimeter detects variations in 
the strength of gravity under the sea flower. 
A very slight anomaly in the gravity of the 
earth might indicate a dome containing black 
wvdel. 

Given an anomaly, the next step Ts altuin- 
ing rock samples, which may viel! helpful 
Information on geological structure. 

Russell told of a test-drilling job elsewhere 
when the drill had gone down thousands of 
feet, bringing up promising samples of sedfi- 
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Calypio Texplores 


newly won distinction—ahe was now the of- 
ficial oceanographic ship of France, endowed 
by the Ministry of National Edueation. In 
Maris a special commission of the National 
Scientific Research Center and the Ministry 
wis interviewing marine scientists who wanted 
to work abownd. We left the gulf with the 
first assigned party, two biologists uncer Dr, 
Coustave Cherbonnier, 

We nin out of a Gull of Oman monsoon and 
sailed into ¢rystal days on the wide ocean, 
Low clouds hung around our worl as owe 
journeyed on alone, off the ship lnnes, We 
stitred hostsad itying fish and came upon fin- 
back whales; a huge sea turtle basking. on 
the surface, o mysterious scurlet blinket of 
rts floating In the ocean, a green coconut, 
and a dolphin, which {lashed like a living 
mounbow. 


“Thar She lows!" 


One April morning near the Equater 600 
miles east of Africa, the lookouts called 
“Whales!” | tumed to pure and saw the 
misty spouts of spenn whales. There were 
three big beasts in the pod, swimming abreast, 
lazing and dipping a few feet under. 

Faleo grabbed « harpoon and rushed to the 
whiling pulpit on the stem, for we wanted a 
whale jor photegraphy and scientite study. 
We have chased many bloe whales, earth's 
largest muimmal, but these sperm whales, an 
estimated 60 feet lone, seemed the (ranclist 
In creation." 

Whale chasing with an Ll-knot ship is not 
serious: leviathan is too faust and powerful. 
lt was a guessing game. After he sionded 
could we bend the ship to his surfacime? After 
several passes we hud wonderful luck. The 
three sperms: arrived from the abyss directly 
ahead. and slowly ran up their misty banners. 

Falco poised the harpoon and waited. 
Slightly to port, a mammoth glided wnder- 
water. Faleo waited until the great dorsal 
hump wheeled into the air, then threw the 
harpoon. 

The weapon glanced off the whale's back 
like @ toothpick, and the huge animal turned 
across our bows. | was nearly knocked off 
my feet by the crash of the ship against the 
giunt. Loose gear cluttered, The glass fell 
out of the chartroom coor. 

Shoulder to shoulder, moving slowly, the 
whales turned off our course. The one in the 
middle was hurt or winded, and its conmades 
seemed) to be helping it along. The injurect 


for Linderwater ©)4] Lay 


animal ooukl not dive, and ite companions 
apparentivy stavecd up to aid it, 

Now we could pursue them on the surface. 
I listened with the headset of the echo sounder 
to. the sounds of the air—tiny mouselike 
squvaks—escaping from the bheast’s nasal 
Valves, The injured whale seemed to be 
shrieking repeatedly as the vast bodies lum- 
bered along, plowing wide wakes. 

Then the watchers began to yell and point. 
From all quarters of the sea whales arose: in 
pairs and converged on the white ship ind 
their struggling companions (page 176). 1 be- 
lieve they answered the shrieks af distress. 
Perhaps 2oolazists won't agree, but f am con- 
vincel these nolile creatures have o sense of 
solidarity. In 15 minutes there were 27 whales 
nround the ship, Two babies were seen swim- 
ming crazily alongside big cows, 

L turned Colypso and overtook the big 
three again, This time Capt. Frangols Saat 
was in the pulpit as we drew close to the 
limping whale. Saoiit put his massive back 
into a harpoon thrust. 

“The harpedn & int” the watchers yelled, 

With the shaft sticking from its back, the 
while fell back to starbourt). Saciit paid out 
his line. The skipper tried to keep a shght 
tension on the line to feel his quarry, but the 
rope went slick and he hauled in a free—and 
bent—harpoon, Dumas ran for another iron, 
We crossed] the whales ugain, and close by the 
ship their thin spouts became rainbows that 
drifted over the men. 

Saoit threw agin, and the spear was fixe! 
inva whale, Ft polled out. and the skipper 
reeled in. Nowadays whalemen use harpoon 
guns, Lut Saotitand Culypye were giving wool 
accounts of themselves. 


Whole Hits Propeller, Stops Engine 


We came armnong them spain. Saodt watched 
the pale bulks shimmering under the sea and 
waited! for a whale to surtace uniler him, Only 
once or twice did a whale escupe by turning 
up its fukes and diving deep, They curvetted 
thing-as if under a social compunction to stay 
with their <tricken one, The whale with 
which we had collided appeared still unable 
to dive. 

Then came a secoml shock on the ship. We 
felt a thud in the after part, and Calypso 
faltered, The bridge phone rang. It was the 

* Sie “Whales, Giants of the Sea.” by Remington 
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AM) Feet Deep, a Diver Chisels the Flinthike Floor 


When coring pipes crumpled, Aqualunerrs swam down andl chipped off apeci- 
mene of tock lor laleataiory deeting (page 14) 


chiel mechanic, fram the engine room, “Com- 
mandant, the port entine has atapped!"’ 

| said, “Try to tum Hoover. TT think we 
had a whale in the propeller.” In o moment 
[ felt the port diesel join up, and the: phone 
rang, “kay, commandant,’ 

Passing thoughts of what badd happened to 
the Pore See Were lost in the CVEens that 
come now. CMT the port after quarter we saw a 
liright red poich m the sea. a boby whale 
with jour deep meisions throuzh hide and 
blubber, scored in parallel lines across its 
hack. Our propeller blades are very Sharp. 








Bull Whale Surveys Scene 


The infant was abit 15 feet long and prob 
ably not more than theee months old (sperm 
whales-are 13.to 14 feet-at birth). The little 
whale trie! to rejoin the The others fell 
back around it, but the infant wie sorely. hurt. 
CNG the 
port bow, Chaser to os than all the puck. rose 
a tremendous black bull, His massive sqpmore 
head chimberd out-of the water like an elevator 


Hick 





Then we saw o marvelous thing. 
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und. streuming waler- 
falls, he rose against the 
tky to perhans three- 
quarters of bis length 

He was the chief, ap- 
parentiy, and he turned 
his small eye; around 
the horzon Tike a per 


scope before he fell 
back on his tail ane 
submenect| tn fom, Tt 





Wis asurveiliance and a 
superh act of dehance 

lf. as | believe 
wholes have a tribal 
compact, the. 
iso have-a chief, He 
mist have piven an 
ofder to retreat and 
thancon the wounded, 
lor the pack, inchicding 
ihe adult which had 
crashed Calyvprxe, van- 
ished and was tot seen 
aera in. 

The baby was left 
dione, staining the sea 
with blood. <A big 
shark glided into ‘the 
acene. (Plainly the un- 
fortunute collision vhe- 
tim was mortally im- 
tured and would have to be clisnatched. Saat 
thrust deep into the wounded) whale, The 
helt fell away, and the iron was fast, Two 
more sharks swam toward the whale, which 
drifted off to port. 

Our electric winch broweht in the whale 
1% Sharks were present a6 it was drawn up 
to the stern: they made no move to attack 
the helpless animal whihe it wis alive, 

Boatswain Albert Riiwil lowers! the drmw- 
bridge diving plationm on the counter ond 
jlomped dawn ont. He and another crewman 
got a shackle over the whale's flukes os the 
shark= patrolled a few feet away. Thus we 
were able to hoist the heavy body against 
the ship, and the winch was freed to lower 
the anti-shark cage beneath the whale. 

Livers slipped on tins, masks, and Atpus. 
lunes, tested they knives, anal stuck them into 
belt sheaths We were going down to observe 
ihe] pbotog raph ww thet hapypence under water 
Ths wis a gual opportunity to learn same- 
thing of the behavior of sharks. After all, 
sharks are the main problem of divers, 
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qbliviors of the harnmering beet hooks a 
they ate. “They did not eo undemmenath, where 
they could have eaten with impunity, 

The next team in the cave sichted a new- 
comer, o blue shark 12. feet long. It glided 
from the depths and watched the others eating 
for a while before it struck. 

Saciit hooked a shark in the gills and hauled 
it wp oon the platform: {L was So surprised 
that it came out supinely. Then it suddenly 
burst inte fury and beat up a waterspuut that 
hid Sanit, When the water subsided, Sacit 
was still aboard, grinning at a broken staff 
The shark was gone, 

Mote shark hooks were thrown over on 
lines: and Dumas began shooting into the 
Water. 

The biz blue was killed and hauled aboard, 
Hinlogist Cherbonnier cut it up. for study. 
A sailor seized o bit of whalemeat from the 
stomach ond baited a shark hook with it. 
The deck was soon covered with the (lapping 
creatures, and barefooted men were hopping 
away from their tails and jaws. 

Night was coming. Inky cumulus lay on 
the horizon against a rose-orange sky, and 


the sea was violet. We threw the shark bodies: 


into the sea and sailed on, 


King Neptune Comes Aboard 


That night each man was handed orders 
from the Miniter of the Equator, Kingdom 
of Neptune, to stand rendy to receive King 
Neptune aboard next day when we crossed 
the line, Fourteen people had pot vet crossed 
the Equator, and it was necessary to initiate 
them with due solemnity. 

In the morning, cannibals, comic’ cops, o 
fireman, a monk, a barber, and several musi- 
cians appeared on deck. At the appointed 
hour there came from the sea over our bews 
an astronomer with a sextant made of a bet- 
tle: he announced! King Neptune and (Queen 
Amphitrite. Up came Sacut in a gleaming 


crown and a regal beard of yarn, with a be-. 


Toure rudiqman as his consort. 

After a roval procession around the decks 
we got dawn to business, The novices were 
placed in a barber chair on the edge of an 
unprovised canvas pool, lathered, shaved. andl 
dumper into the water, where the cannibals 
ducked them three times, As they emerges, 
the cook threw flower in their forces ond the 
fireman hosed them down. Then the cook 
gave them sweet tins to signify membership 
in the watery kingdom. 
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When all were inducted, sotnebochy yelled, 
“Bonnard!  THonnard hasn't been initiated.” 

Electrictin Paul Martin phic the coe 
in the harber charr, Bonnardl’s tail wagaedl 
wildly os be wos luthered. The connibals 
immersed him three times and handed the 
doe to the cook, Bonnard shook free and 
diver! back inte the pool. The connihals gave 
chase, and Bonnard was held tight for the 
rest of the ceremony. He gobbled the bun 
and returned to the pool. When we let the 
water cut, be was still there. His eloquent 
tail indicated thot he had enioved the fun 
as much a& anylwely, 

Tn eight days we had sighted only one ship. 
Then came the crv. “Land!” We rang the 
bell and blew the forhorn 25 4 ¢reen Iringe 
emerged an the edge of the sea—Denis Island, 
nertheastermmost of the Seychelles group. A 
rainbow appeared over it as we drew neu. 

Denis is an island of South Sea dreams: 
a copra plantation with graceful, polite people 
speaking French. although the islands have 
bein British for mere than a century. We 
hac no difficulty understanding the swinging 
SeVchelles patois. 

Cufvpso left Denis with the deck piled high 
with green coconuts, plantains, and other 
fruits and a small ray pe: wifts of the 
islanders. Next stop was the Seychelles’ capi- 
tol. Vietoria, on Mahé Island. 

Mahé is a sight for a sailor, Unlike the 
common tropical island structure of coral or 
lava, it is made of peaks of black and red 
granite, heaved inte the air in ages past by 
same cataclysm of the ocean floor, The 
lowering mass has weathered into mobhe rocks 
and is rich in greenery. Arcumel its base, 
[20 feet under walter, tie-a coral shelf formed 
around the Seychelles im hater ages. 


“Chinese” Gordon's “Garden of Eden” 


We got o tremendous reception in this de- 
lichtiul place, which “Chinese” Gordon once 
declared was literally the site of the Garden 
of Eden. Gordon's statement is open to ques- 
thm, but it certainly i6 an idyllic place. 

Several members of the National Gen 
graphic Society were among our first callers. 
along with the French colony and! the genial 
British Governor, William Addis, and his staff. 

Most of the 37,000 inhabitants wanted to 
visit Calypio, Every small boy vearned ti 
descend the tube at our bow to the under- 
water observation chamber on the forefoot, 

White-roberl Brothers of Christinn [nstruc- 
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for these whe wander upon the “earthly para- 
dise.”’ 

From Mahe we stiled to Providence Iiond, 
a dependency of the Seychelles, Dt hid been 
devastated by “a cyclone the previous year. 
Many coconut palms had been shorn off at 
the top, and most of the buildings blown away. 
The topless palms thrust high inte the air 
like the fikir’s line in the Tndian rope trick. 

The proprietor showed us the ruins of a 
Plantation his grandiather had won trom a 
baresandspit. Son and grandson had labored 
§0 years to bring it into production. Despite 
his plight, the planter sent Calipso a pirogue 
loaded with melons and other fruits, gourds, 
und a delicacy none of us had ever expected 
to taste--hearts of palm, “the millionnire’s 
salu,” 

A palm heart is obtained by cutting dawn 
oo mature tree. To serve 10 costs about $200, 
we were told. But the trees of Providence 
were killed in the cyclone, and the planter 
sent us away as billionaires—in hearts of 


palm. at least. 
A Surfeit of Seafood 


We kill fish only to eat on Calypio, but we 
coulin t eat all the hoys took the night before 
sailing. The surface was teeming with necddle- 
fish attracted by our lights, One man, in the 
launch with a trident, transfiwed eight in half 
un hour. Another teed shooting them near 
the suriace with a-spear gun. [1 tokes expert 
marksmanship to shoot from the air through 
the surface, account for the optical distortion 
of water, and hit fish an inch and a half thick. 
He took nine in 13 shots. 

People often iy to Calypsonians, “You 
must eat a lot of fish.” The fact is, we eat 
meat twite every day, so that fresh fish Comes 
is at treat from the speatmen who go “shits- 
ping’ ont order for such delicucies os cold 
boiled burracuda, rock bass. groupers, or 
needlefish. Flying fish banded on our decks 
aimest every day of the tropical cruise. The 
hoatswain gathered them in the mornings 
before scrubbing down. 

At-the Farquhar fstands we explored a fine 
old wreck. Above the surface it displayed 
rusting boilers and engine rods-like the skelt 
ton of a stranded marine monster. Beyond 
the curtain of water the wreck wasn. circus uf 
life. the bones tapestried with coral and bril- 
Hiant little creatures parading all about. Ships 
thet go down make cities in the sea pane, as 
they slowly disalve, contribute to geology anc 
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life. Sunken gold means little to the man 
who hus seen old tropical wrecks, 

At Diégo-Suares. Madagascar, Cilypso's 
bottom was scraped, and then we calle 
briefly at the Aldabra [slinds, whose giant 
land tortoises and marine life we plinned) to 
investigate inca later National Geographic 
Society expedition, — 

Our next task was fishing for a very strange 
fish, the famous coecanth Latinerig chaluen- 
foe. For this we sailed to the Comoro Islands 
(Archipel des Comores). The species was 
supposed! to have become extinct some 70 
million years ago, but in 1938 naturalists were 
clectrified by the appearance of a living coela- 
canth from South African waters, Since then, 
seven more tive been taken from the Come- 
ros, six of them under the personal direction 
of J. Millot, professir of comparative arat- 
amv and director of the Institute of Scientific 
Research in Madapascor of the Paris Museum 
of Natural History. 

Our type of fishing was not for the fish 
iteelf; the cockicanth is 40 important to science 
that Millot enlisted Calvpse merely to study 
its environment with Dr. Harold E. Edgerton’s 
depth cameras and our echo seunders.® 

The little-frequented Comoros are popu- 
lated by people of mixed Malagasy, Negro, 
Arab. amd Persian stock, fndians, and a few 
French. The tslonds ore green-clad volcanic 
ranges with gray Java glaciers tonguing Into 
the-sea over snowy coral beaches, High peaks 
and ridges plow furrows in the clouds, ‘The 
ports are fortresses built of weathered lava 
blocks. ‘The islanders.export perfume exence, 
viilla. sisal. copra. and the coelucanth. 

The famous fish were couht close to the 
steep underwater cliffs off Anjowwn and 
(rande Comofe Islands It meant danger to 
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Calypso Pauses Qhutside Aldabra, + 
Remote Indivn Ocean Atoll 

The teniadele) American ming eweeper met emodth 
ecua an fair skies in the Indian Qeeon ofter manminis 
eat of a monsnen in dhe Cauilf of Onan. 

Abowe: Calytus, niting at anchor, rolls in the wuike 
her davnach, Adiver peers from the whaling gialpslt. 
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bilan th fat be 

Helow: Specding launch carries Captain Cousteau 
weross the barrier reel to Aldobew 
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and Launches Divers to Film 
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Galypso Explores for Underwater O11 


the dangling flash cameras if they were to 
net Close enough to tell us of the coelocanth’s 
environment. I decided that the cameras 
were to be expended if necessary. E«lgerton, 
the indefatizable “Papa Flash.” was back it 
Cambridge, Massachusetts, building better 
unes for a forthooming National Geographic 
Saciehy-Culvpae expedition. 

Now. off Grande Comore. we were going to 
drop the camera against a jagged reef 2.500 
feet down and abuse the unit further by 
hauline it wp level as Coflvpse drifted toward 
shore. Two men held their hands on the taut 
wire to feel the vibrations of the camera 
bumping the reef, When it bumped, they 
winched it up 15 feet and felt for the text 
collision to haul the camera 15 feet farther, 
In thie methoclical fashion it stumbled up the 
reel stairs, flashing every 17 seconds in the 
abyssal dark—an agent of men seeking a 
footnote on a fish. 


Diners Rosh to Pree Camero 


After two hours the winchman popped in 
at dinner and velled.“The camera is trapped!" 
The diners rushed to the afterdeck: the mess- 
man entered with a platter of steaks and 
gomled at a deserted tuble. T went tw the 
liridve and got power fram the engine room 
to attempt te free the camera. 

I heard » chorus from aft: “The camera 
freet’ We went back to cold steak. 

Presently the camera, still flashing, came 
hark like a phosphorescent squid surlacing 
in the night. Its struts were bent, tubes were 
scarred, and clamps displaced, but nothing 
vital had been damaged and Professor Millot 
had some new photographs to study. 

Homeward bound in the Red Sea, we 
stopped at Marmar Island, 4 submerged coral 
table with a small crescent of burnt lend 
above water, Around the ishind Le the ruins 
af a fringing coral reef, broken down in places 
like a neglected garden wall, The encircling 
reef is shallowly submerged, so that nmavigat- 
ing throth the breaks is delicate work. 

The table and the toothy reef fall vertically 
600 feet, and they have some of the Red 
Sea's most extravagant coral gardens. That 
we hail learned in 1951." Now we wanted 
to vo very deep for color photographs with 
powerful lights carried down on trailing cables 
from the ship. It was the deepest color work 
we hac ever attempted, in the blue zone 
around 230 feet, and require! the dispatch 
of five or six divers at a time—a photogra- 
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pher or two, a team to. hol! Tights; and one 
or iwoothers whoserved as actors (pave 1SL). 

We conned Celypse inside the stockade, 
and sailors tock the stern anchor away ina 
bout and dumped it on the brilliant table, 
where blue and gold surztontish wandered 
dmone Yellow antlers of fire coral, Tt waa a 
blissful anchorage. The cook. not usually 
eager to dive, donned snorke) and mask and 
thrashed away from the diving platform with 
1 cn apener to pry up souvenir shells. 

Diving deep, we fetched up specimens of 
enormous Tridacne, the “man-eating” clams 
of undersea fiction. Half shells of these 
bivalves, usually more than three feet long, 
sotnetinies. serve as: holy-water fonts. 

A weet wine tose in late afternoon, As the 
last diving party came aboard, we were rolling 
in a Stiff breeze. Then the anchor cable 
parte, leaving a good anchor on the desolate 
reef, We manned a launch and a dinghy to 
recover it while Sagtt reversed screws auainst 
the wind to hold Celvpso in place, 

I wis up on the after crane watching the 
bouts in the failing light and felt the unusual 
sensation of spray over the stern. We were 
in danger of being swept on the rocks. 

Qut in the dinghy, a sailor was clinging to 
the lost anchor, Others roared aroun in the 
dark in the launch, shining w flashlicht on the 
rim of the coral table to guide Saoit, who 
wis holding the shijy in plaice at half-speed 


aslern. 


Seeond Anchor Planted 


The wind blew harder, The moan would 
not be up for two hours. T realized that we 
could not recover the anchor, 1 called the 
Inunch in, and we lowered another anchor 
into dt We fed the cable out as the hiunch 
plunged into the waves, Somehow the second 
anchor was planter! on the shallow coral. 

lf this anchor did not hold, Calvpsa wus 
in great peril, We could not drop bow 
anchors; the water was toa deep. The ship 
would be left strugvling in the wind between 
the island and the treacherous reef wall. It 
was too steep to register on the echo-sound- 
ing apparatus before we crashed. Ti the an- 
chorage failed, | planned to circle Murmar all 
night as tightly as possible, using 4 radar fix 
on the ishind aid playing the searchlight on 
the table reef. Tf the radar failed. we would 

"See “Fish Men Faplore a New World Underws,” 


by, Capt. Jacques-Yves Coustend, Nariewar Gro- 
Caro Managing, October, 1952. 
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send a party ashore to build a beacon fire. 

We recovered the boats. The second anchor 
seemed firm. The crewman came back with 
the dinghy. It was his saint's day, The ship 
hell the mooring. 

The wind died down in the night, and at 
first light we recovered the stranded anchor. 
Fresh capricious brenses blew wp, turning the 
compass nearly twice. IT decided tw weather 
this nonsense by berthing Calypso along the 
edge of the reef os if it were w pcr, This 
would enable us to drop lighting cobles 
directly into the submerged “stdin.” 

We edged alongside into the breeze blawing 
off the table and laid bow and stern anchors 
on the coral. The divers placed robber-tire 
fenders between hull and sharp teef, exactly 
as jn dock, We stared down at dazzling coral 
heads 18 inches below cur water line and hac 
the sensation of shipwreck (pouge 180). 


Coral Berth Holds Ship Safely 


The film location mare the position worth 
while. Helow ws the water was crvsial clear. 
At 2700 feet, among trees of black corm, we 
could see 100 feet farther down the wall by 
natural light. We photographed with pyro- 
technic torches and tried shadow effects on 
the gorgeous coral cliff. . 

At another location farther north we had 
a look at the submerced topography under 
the wreck of a big Arab foem careened at 
the edge of the burning sand. Falco surveyed 
the site with a snorkel mask and noted so 
many large nosy sharks that we moved on to 
the Brothers ishunds. 


Two of our divers and the motion-picture 


photographer, Jacques Ertaud, who had flown 
to Aden to join the homeward passage, dived 
to survey one of the two Brothers. They 
found shy sharks and bold fish. Four omen 
dived to get shark pictures; sinoe the pisca- 
torial film extras in this areu seemed more 
tractable than the teteh puysial our previs 
locution. What happened has entered Culy pro 
folklore as “the tragic dive,” 

Thotographer Lows Malle led his comrades 
dawn the reef to spot sharks for the intercorn- 
nected flash-camera team. Anon 100 feet 
dawn Laban lost sight of Malle anc swam on 
deeper. looking for his bubbles or the crayed- 
out figure of the lender. Malle was not fo 
he found, At around 150 feet Laban called 
a halt. The tee decided with grunts and 
vestures to look for sharks on their own. 

Simultaneously Riquet saw a pair of sharks 
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below, and Raymond Kientzy saw three glid- 
ing against the sky ubove. Riquet darted 
down and came te the end of one extension 
cable, and Kientzy climbed to the end of his 
cable, Jeawing Laban, who hadn't seen any- 
thine, holding a camera, pulled this way and 
that. Laban expostulated ino cloud of bub- 
bles while his light holders continued to haul 
in different directions: A: fearful tangle en- 
sued. The trio surfaced, fuming and) vowing 
that they would never speak to one another 
again, 

Malle popped up in the middle of the 
uproar, demanding to know where everybody 
had been, “I found some lovely sharks,” he 
completed. 

That dive indicated the fatigue of the team 
after six months of hard diving und sailing 
18,000 miles, 7 decided to Jet down deliber- 
ately—no more work except routine watches, 


We started & continuguws game of cards in the 


mess and played throweh the Gulf of Suez, 
(ireat Bitter Loke, the Canol. ond the dash 
home to Marseille. 

The western Mediterranean. was brawling 
in a stiff west wind, as had as any gale | 
have known in many years of sailing this sea. 
Of Corsica a sailor came te the bridge and 
soid. “Something in the woke! I think it’s 
Bonnare !” 

Riquet said the doz had been closed up in 
the mess and ran te jook, Bonnard was not 
there. From the open bridge wing we saw a 
black dot tossed in the frothing woves far 
astern. We turned back and hurled life rings: 
The deg must have slipped out of the mess 
as someone opened the door for an instant, 
and he had gone to the open nfterdeck to 
enjoy his kind of weather: he reveled in the 
roughest aml wettest. A wave hac. cored 
him off the diving deck. 


Home to Marseille 


We circled twice. [t would have been the 
same for a mar overboard in that sea. The 
water was cold. and Bonnard couldn't have 
suffered jong, We did not even see our life 
tings in the 20-foot waves which toppled in 
ying white veils, 

Bonnard wae finished with the =a, and 
there were tears among us. We ‘regained 
course. Finally we sailed inside the tsland of 
(rand Conglowé, hooting for the inhabitants, 
who ran out antl waved, Then Culypse passed! 
the breakwater of the Vieux [ort and came 
hone to Mirseiile. 
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matter. We forgot to take the dust cap off 
the Hig Schmidt!” 

It was true. The plates were perfectly 
blink, Some priceless sering time was lost, 
but we never mule that mistake again. 

T mention this lapse, these successes and 
failures, so members of The Society will un- 
derstand that, althowh we were dealing with 
the sublime, the making of the Sky Atlas 
was a very human operation. 

Millions of Objects Recorded 

We save to it some of the finest minds in 
astronomy. We worked with an incompa- 
rably accurate instrument, the Big Schmidt. 
We had near-ideal seeing conditions on Palo 
mur Mountain: we had the wholehearted 
backing of the National Geographic: Society: 
and we enjoved the vast resources. of the 
Eastman Rodak Company in the preparation 
of the best possible emulsions gol plates 
for the job. In spite of the human element, 


or perhaps because of it, the integrity of the 
Sky Survey is a source of pride to us all, 

The millions of new objects—stars, neb- 
ulae, and stellar systems recorded for the 
first time by this Survey—will require years 
af work to he exploited fully by the many 
istronomers who will have access to the atlas. 

Dr. Lee A. DuBridge, president of the Cali- 
fornia Institute of Technolowy, which, ‘with 
the Carnegie Institution of Washington, Di. C., 
owns aitel operates the Mount Wilson end 
Palomar Observatories, believes the Survey 
will keep astronomers busy fot a hundred 
yeats—a Conservative estimate. 

Moreover, the record of the skies at the 
present tinte will becume increasingly valo- 
able to astronomers. ‘Thus when an reca- 
sional star flares up to millions of times its 
original boghtness: te form a hows, or new 
star, the atls will provide a record of the 
anging! brightness. and temperature of the 
star before the outburst occurred. Hence it 
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Across Canada by Mackenzie’s Track 


191 


Following the Fur Trader’s Canoe Highway, Author and Family 
Find Northland Travel Stull an Adventure 


By Raven GeHay 
Nationol Geographic Mueazine Staff 


blazer! their historic trail acress Amer- 

- ica, fur trader Alexander Macketzle 

painted his mathe in vermilion-stained bear 

orease on the rugged const of British Colum- 

hia and thanked God for bringing him safely 
through Canada’s wilerness. 

This first man to cress the continent north 
of narrow Mexico was as spellbound by the 
limitless and frultiul land as are today's trans- 
Conada travelers. Strugvling westward. be 
reported’ “mountains and valleys... wide- 
spreadim: forest...dakes and rivers" suc- 
ceeding each other in bewildering array. 

Sixteen decades later, | traced the Seottish 
explorers general route from Montreal to the 
tiny Pacific fishing port of Bella Coola—and 
saw the many changes man had made. The 
beaver-pelt provinces which Mackenzie added 
t) Montreal's far empire had flowered into 
farms, cities, pulp and paper operations, fish. 
ties, ofl fields, lumbering and mining com- 
munities: (color map, page [98). 


Tite ‘years before Lewis and Clark 


“Powions wid Pears... to Control” 


Mackenzie and his companions “possessed 
no accommxlations or conveniences but such 
as Could be contained in the burden on | their | 
shoulders.’ | traveled in a Plymouth station 
wacon, filso by -airplane, boat, jeep, anil 
horseback. 

To a list of other hardships recounted in 
the preface of his journal, Mackenzie added, 
“T had, also, the passions and fears of [my 
followers| to control and subdue.” Here I 
was one with him, for my three children 
accompanied me, and they were fust of an age 
to need occasional controlling and subluing, 

But after three months and 15.000 ‘miles 
af living out of o station-wagon tail gate, 
[ had to admit that Judith, 13, Mary Ellen, 
11, ane Will, 7, had come of age-as Natlonal 
Geuraphic travelers. 

For their mother the trip provided the 
first real opportunity of seeing her native 
land. Jeun, my wile, was born in Winnipeg, 
Manitoba, two years after her parents had 
mizrated from Scotland. The family moved 


to the United States when Jean was only 9. 

“Tve never been back,” she reminded the 
children as we crosser| the border and headed! 
for the St. Lawrence River and Montreal." 

Now all thouchts turned to picking up 
“Mackenzie's Track:” 1 followed a side road 
that ran to the river. On the left bank stood 
Canada’s leading metropolis—the French 
world’s second city anil one of North Amer- 
en's busiest ports (page 192). 


Raptds Mark the Trail's Start 


There, at the head of deepwater navigation, 
French Cunatla Jong ago planted its most 
flourishing outpost. In miudstream we saw 
wild waters frothing at their last rocky oh- 
struction before tidewater. 

“Lachine Rapids,” J said. “They stopped 
the French ships. But bevond, Indian canoes 
took explorers on through the wilderness, 
searching for a Northwest Passage.” 

A birch-bark canoe highway pushed inland 
vin lakes and rivers; a veritable national road 
of Canada, Guided by Indians, Champlain 
marked the trail along the (Mtiawa and French 
Rivers to Lake Huron's Georgian Bay. Others 
extended it into Lake Superior, Following 
the Lake of the Woods route. o native-born 
Canadian, La Vérendrye, arrived at the site 
of Winnipeg. in 1738; there a fort was built. 

Furs were the lure. National rivalries over 
beaver pelts helped bring about the downfall 
of French Canada. Britain formally annexed 
the lond in 1763, about the time Alexander 
Mackenzie was born in Scotland. He arrived 

*See “Sea to Laked of the St. Lawrence,” bv 
Gear W. Leng, Navinwat Groorarnic : Manat, 
September, 150. 


In previous articks in the Nagowan Groonarai: 


Macazian, Mr. Gray has brought Amencin pioneer 
history vividly to life by revisiting the scenes of great 
events and presenting them as they 1 PPPACIEE today 
His “Vacution Tour Throuth Lincoln Land," in the 
Februury, 1052, Macazine, won a-Freedams Founds- 
tion award, Im the June, 1933, issue appeared his 


miemomble article, “Following the Trail of Liewh dined 


Clark.” Mr, Grav, Chief of the National Geographic 
Soctety 3 School Service, retroced Mockenzie’s track 
just 160 wears after the Scot rewched the Pacific. 
The photographic suréey of the route in color pe. 
quired marly two yeora, 1953-34 —The Editor. 
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in Montreal at 16 to seek his fortune in the 
fur business. Youns, ambitious, and born 
to lead, he socn started west. 

J pointed upstream to the head of Lachine 
Rapids. 

“There, just beyond the white wiiter,” | 
said, “is where western explorers took to their 
canoes. There is the beginning of Macken- 
zie track.” 

“But we're going to see Alontreal before 
starting out, aren't wer” Judith asked. 

Indeed we were, And in between sizht- 
seeing jaunts 1 picked up fragments of the 
story of Mackenzie ond his associates’ of the 
North West Company. 

This rival of the Hudson's Bay Company, 
20 years after its founding in 1779, wrote up 
more fur business through Montreal than did 
the older enterprise in all its branches. The 
partners’ wrangling helped destray North 
West after three flourishing decades, 

North Westers who had wintered as far 
west ot Grand Portage were eligible to join 
the Beaver Club of Montreal. 


Celebrutions Launehed Canoe Journeys 


From one of the 12,000 volumes in his 
private Tthrory, Dr, Victor Morin, Montreal] 
antiquarian, read mem description of a bois- 
terous Beaver Clob dinner tu which Mackenzie 
invited a Colonel Landmann, The meal of 
many courses bean at 4 p.m. Then followed 
tosis, Twelve men consumed 120 bottles of 
wine before the night was gone. 

After such celebrations the fur “pedlars” 
and their French veyegewr canoemen beaded 
up the unpeopled Ottawa River, We follower 
their route by car, trying to visualize the 
roadside river dotted with bark canoes. 

Mackenzie's first voyage west was by way 
of Niagara, Detroit, and Mackinac, On sub- 
sequent journeys, however, he triveled the 
Ottawa River-Georgian Bay-Lake Superior- 
Lake Winnipes route, methodically logging 
everything but the number of paddle atrokes. 
Te fallow the famed track that showed Canada 
the rovle to transcontinental vreatness, my. 
fumtily and 1 hod the best possible guide— 
Mackenzie’s own Veyeges from Montreal on 
the River St. Lourtace, Through the Conti- 
nent of North America ty the Frosen and 
Pacific Oceans tn 1789 and 1703. 

At sppropriate places os we rolled west, 
Jean read to ws of the portages, déchurges, 
and chutes along the grand canoe route reach- 
ing to Luke Athabasca. 


Ottawa's Parliament Buildings now stand 
In an area known to fur traders only for three 
difheult portages (opposite page)" Long be- 
fore the Canadian capital became a reality, 
Mackenzie observed that the time might not 
be far distant “when the lands will become 
settled from this vicinity to Montreal.” 

West of Pembroke we encountered the first 
of muiny sudden cottrasts in this nation, see- 
ond only to the U.SS.K. in size. We leit 
open farm-and dairy country and-entered the 
bush, that vast “Spruce Curtain” that divides 
east amd west Canada and is littl changed 
since Mackenzie's time. From here almost 
to Winnipex, except while crossing Lake 
Superior, we penetrated the strange barrier 
of rolling, wooded, granite-pocked terrain that 
covers about half the nation. 


Towns Are Islands in a Sea of Green 


In this sea of green the only inhabited 
islands are mining towns, pulp-plant centers, 
resorts, and an occasional clear farming area. 
In between, in the deep woods, highway anil 
railroad cling to each other for comfort. 

Near North Bay we crossed the heiht- 
of-lant) portage where the cqinoeists left the 
Ottawa system and entered the Great Lakes 
watershesd. 

Aboard Céief Commanda, mail and supply 
bowt for summer camps on Lake Nipissing. 
we cruised] down the French River, now 
dammed, whose smooth depths hide the rocky 
guts the voyageurs threaded, 

On Manitoulin Island we spent the night 
beside the chunnel wed by westering canoe- 
men en route from Georgian Bay to Lake 
Superior. The S. 5. Keewetint picked us. up 
at Sault Ste. Marie, and we sailed across the 
world's “largest ancl most magnificent boxy 
of fresh water”—Lake Superior. 

Docking in Fort William, we felt we hdl 
reached Sir Alexander's true realm: for at 
last we were in “the country North-West ai 

*Se “Exploding Ohtawa,” by Brace Hutchison, 
SATION At Cin Arai MAGAEINe, November, 1947, 
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© Fox and Otter Yield Their Pelts 
to the Knives of Cree Trappers 

Sceing furs like these, Mackenzie anal other “hres 
of the lakes fed foreste™ boilt Nerth American's first 
big tusinese- in one year the North West Compony 
boutht 184.400 skins. the explorer reported. 

Today the démane ter pelts bat lessee, Got, in 
the Jatws Hay onda, Thomas Cheechoo and hia wife 
rictein the skill of thelr ancestere. 
aaa = Carrel aty Kael pera Vin Teen acl 
canors, about half the size of the pork eaters’, 
and started out for Rainy River, Lake of the 
Woods, the Saskatchewan, and Athahasca, 
end of the pre-Mackengie Hine. 

After sisiting the Rainy Lake-Rainy River 
district, we reached Kenora and took a cabin 
overlooking several of the 14,000 islands and 
one of the innumerable bays of the Lake of 
the Weoodls,* 

A short airplane flight gave me a view 
across the old portage site to the Winnipeg 
River. This outlet of the luke was the route 
followed by La Vérendrye in 1757 and later 
by Mackenzie. 

Heading for Winnipeg, we noticed a differ- 
ence in the terrain near Beauséjour, Manitoba. 
We had leit the bush, Jean, nearing ber old 
home, and 1, also prairie horn, welcomed the 
flat, warm expanse of Red River Valley. 


Early Settlers Came from North 


From this fertile black loam rises Winni- 
peg. Canada’s fourth metropolis (454,000). 
[ offered a prise to the first child) to see its 
tall buildings. Soom Wil spetted the dome 
of the Manitoha Legislative Building. 

“Strangely enough.” [ told the children, 
“Winnipog ’s first settlers came from the 
north, by way of Hudson Bay. And they 
came partly as the result of Mackenzie's writ- 
ings, even though, ss fur trader, settlement 
was the last thing be wanter.” 

T explained how Thomas Duugios, Earl of 
Selkirk, seeking new homes for displaced Scot- 
tish crofters, learned of Ked River Valley 
from Mackenzie's journals: “The country... 
consists of plains covered with herds of the 
buffalo and elk, especially on the Weatern 
side; On the Eastern side are lakes ani rivers, 
and the whole country is well wooded, level, 
abvunding in beaver, bears, moéaseleer, fal- 
low-deer, etc., etc. The natives, who ure of 
the Algonquin tribe, ate net very numerous. 

.. There is not, perhaps, & finer country in 
the work! for the residence of uncivilized 
rien." 


“Why not civilized man, also?” Lord Sel- 
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kirk probably wondered, and he begun laying 
plans for Canoda’s first prairie settlement. 

Winniper partakes of the space and vase of 
the surrounding prairies. Many of itsocitizens 
came from lands as diverse as Fingland, the 
Ukraine, and China. 

“Let's see your old home first!” the chil- 
dren demanded of their mother. 

“T don't remember the address, but 1 think 
Vil recognize the house,” Jean said as we 
circled about suburban St. James. 

Suddenly she exclaimed. “There's Britannia 
School. Not changed o bit. Turn here; this 
is the street. At this corner there was a well 
where everyone on the block pumped their 
household water, And look at the concrete 
sidewalks! The wooden ones used to float aff 
every spring when. the Assiniboine flaoded.” 

Since the days of La Vérendrve, the june- 
tion of the Red and the Assiniboine at Winni- 
ped hus been a pivotal point. Here the two 
rival fur companies set up posts from which 
to control the fur harvest. Later, as the 
prairies filled with farmers ond ranchers. 
the Canadian Pacific and Canadian National 
Railways funneled all trans-Canada shipping 
through Witinipes. 

Hudson's Bay House welcomed me enthu- 
siastically (page 207). But when T heard an 
official mutter to a colleague, “Mackenzie 
wasn't our man, you know,” I felt like some- 
une whe had wandered into the wrong Indge. 
R.A. Chesshire, manager of the Fur Trade 
Department, tuld me how, after years of 
bitterness, and even bloodshed, his company 
had absorbed North West in 1821. 


Playground for the Prairies 


After a look at Luke Winnipeg's milky 
blue waters, aver which Mackenzie paddler 
to the mouth of the Saskatchewan, we pusher! 
west acrass Manitoba's fertile wheat londs. 
Turning north we saw rising ohead the 
poplir-oovercd escarpment known as Riding 
Mountain. Here one of Canarlia'’s most popu. 
lar national parks provides u playground for 
the prairies (page 214). On the shores of 
Clear Lake T left my family encamped while 
I made a three-day dosh north. 

soun T was driving through the tush again, 
Scattered farm clearings punctuated the other- 
wise Solid green walls beside the dusty roach 

Suddenly { was in The Pas, 2 small city 


®* Sor “Alen, Monae, and Mink of Northwel Angle,” 
by Willcom H. Nicholas, Nariosa Gnoumardic Mar. 
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laid out in checkerboard pattern and backed 
against the mighty Saskatchewan. Lous that 
Hoat down the long river to reach Manitoba's 
larwest sawmill, The Pas Lumber Company, 
reverse Mackenzie's pioneer route. “The ex- 
plorer followed the river west to Cumberland 
House, then took the complex Sturgeon-weir 
trail north to the Churchill River, 

Mackenzie passed near Flin Flon without 
suspecting that one day northern Manitoba's 
larcest clty would rise here from the wilier- 
ness, ifs smelters fed by rich ores. Here 
gold, silver, copper, and zinc were concealed 
from Mackenzie by “banks of black and grey 
rock ...occusionally interrupted with a ridge 
ar botk of limestones.” 

From Flin Flon ta MeMurray, Alberta, 
Mackenzie's track meanders through the lakes 
and streams and dark sprucebrakes of north- 
ern Saskatchewan. 


Regina Once “Pile of Bones” 


Returning, 1 picked up my family. and seun 
we rolled onto the Regina plain. Ahead of us 
the skyline of Saskatchewan's capital pin- 
pritked the vast dome of prairie sky [page 
211). Approaching closer, we made out the 
vleaming towers and spirals of ofl refineries 
and the soft limestone of the “State Capitol,” 
as evy children persisted in calling Canada's 
impressive provincial lewislative buildings. 

Just west of Revina we visited the Royal 
Canadian Mounted Police barrucks, western 
training center for the force (pages: 212 and 
213). At Ottawa my son Will bad talked 
with bis first Mountie, Constable Gordon 
Allan, and hadn't been quite the same since. 

“Mayhe Constable Allan has been trans- 
ferred out here,’ he said hopefully as we 
entered the museum, Put when he sew half 
a doen scarlet-tunicked stabwarts, Will forgot 
his tirst Jove and started playing the field. 
Eavesdropping on their conversations, | pieced 
tuwether the following story. 

Sitting Bull and some of his braves camped 
ata place called File of Hones in 1851, while 
hiding out in Canada following: the Coster 
Massacre, Many Indiin buffalo hunters had 
stopped there before them. The bones of the 
animals, bleaching beside a small creek, gave 
the camp its name. 

White settlers threw together a few pod 
huts at Pile of Botes. Then the Canadian 
Pacific tracks reached the spot, and the North 
West Mounted Police made it their hendquar- 
ters. And Sitting Bull's camp, renamed Re- 
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gina in honor of Queen Victoria, became the 
capital of the Narthwest Territories. 

Regina remained the seat of Canada's huge 
undeveloped western and northerm domain 
until 1903, wher Saskatchewan and Alberta 
hecame- provinces: Both are célebrating their 
golden julilees this year, 

Trending northwest to Saskatoon, we bi- 
secter! Saskatchewan's. grain-hag lwart. Wav- 
Ing finlds wf still-green wheat crowded the real 
on both sides. Like bold marks on a erinh, 
erin elevators signified by their number the 
relative importance of tach town, The prov 
inte produces more wheat than all the rest of 
Canada and also yield nearly a third of the 
natiin's ants ond barley (page 214). 

The area needed rain, Next day a steady, 
soaking drizzle ruined the opening of the Sus- 
katoon Exhibition, one af Canarla’s great fairs. 
We had timed our arrival to coincide with the 
exhibition aml were disappointed, but no one 
the seemed to mind. 

“No, sir, this is farm country,” -snid one 
of the fair's organizers, ““We want this rain.” 

The farther west anil north we went, the 
fewer the country became. At Lloydminster, 
bh hustling farm and oll-refining center on the 
Alberta line, we found that family. albums 
told the town's entire history. 

J. G. Dickinson, Jong 4 National Gew- 
graphic Society member, was the first to spin 
out his personal story. 

“] crossed] the Athintic with my older 
brother in 1803," he said. “DLioydminster, 
you loiow, spring up avernight that year when 
heomplete colony of us arrived from England. 
We had to carve homes and 4 new lite out of 
the wilderness. Some were so ignorant of 
horses that they put marks on the animals 
to remember where the harness went,” 


Nearly 2.000 Sought New Life 


Mreo C. Wetton, recorder of the colony's 
history, told me-she believed that the Llovd- 
minster group, nearly 2,000 strona when it 
arrived, was the largest single emigration of 
British peoples to Canada. 

“Saskaton was then the end of the Cama- 
dian Northern. The settlers put their belong- 
ings into covered wagons and rolled slowly 
across 700 miles of empty prairie. After 
taking up their claims, they pitcher! tents 
ind built flimsy shacks. Several froze to 
Heath the first winter.” 

Now the town spread before us as we drove 
north on the 110th meridian, its main street. 
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brink of the river's north bluff loom the tur- 
rets and towers of Macdonald Hotel and the 
dome of the Legislative Buildiny. 

Everywhere we were reminded that Eqd- 
monton is one of Canada’s fastest growing 
cities; thut Alberta is the key to the country’s 
future, that Greater Edmonton's population 
had passed 200,000 (page 217). 

Present prosperity and future hopes rest on 
OH and natural gas. in ockcdition to agriculture, 
Anew era began in February, 1947, when 
Imperial Oil, Limited's, No, 1 well blew in at 
Leduc, a few miles south. Now, several in- 
dustrial districts are going up. One of them 
includes such giants as a $76,000,000 Celunese 
plant and a $13,000,000 producer of poly- 
thene, a plistic. Pipelines were completed 
to Superior, Wisconsin, in 1950. and across 
the Rockies to Vancouver lin 1954 (page 224), 

Alberta produces 240,000 barrels a day 
from more than 4,000 wells (page 201). 
Twenty-four new wells were added the week 
[ was in Edmonton, Ray Sluzer, geologist 
and superintendent of Tmperial’s wildeat de- 
purtment, drove ws to the Lecluc field to watch 
a drill crew at work only two miles from the 
discovery well. A derrick stabbing the sky 
vuided 2 diamand-headed drill down toward 
the 5.400-foot pay level, 


Back to Mackenzie's Track 


But T was becoming anxious to follow Mac- 
kenzie’s track again. At the airport T boarded 
a D(4 headed north. As we circled Me- 
Murray, I glimpsed the Clearwater River cot- 
ling a swath through the spruce, 

Seventy miles up this stream Hes Methye 
Portage, the height of land between eastward: 
and northwestward-flowing rivers. ‘Traders 
Shattered the silence with whoops of joy as 
they surmounted the 13-mile carry and put 
their canoes in downhill water. Even Mac- 
kengzie forget his Scottish reserve in deserib- 
ing the scene: “Within a mile of the termi- 
nation of the portage a very steep precipice 
-. Tes upwards of a thousand feet above the 
plains beneath it, [and] commands a most 
extensive, romantic, and ravishing prospect." 

This key to the Athabasca country was 
discovered in 1778 by Peter Pond, Macken- 
zie’s Comnecticut-born associate. The Van- 
kee's discoveries brought success bevond his 
wildest dreams. He found Crees and Chipewy- 
ans happy to sell furs for a songz, in order to 
avid the long trip to Hudson Bay: By reach- 
ing the Athabasca oouatry, he und other Mont- 


realers succeeded in drawing a ring around 
their Hudsen’s Bay competitors, diverting to 
Mantreal furs from most of the untapped 
regions of the northwest, 

In 1787-88 Pond and Mackenzie spent a 
winter at the company past near the west end 
of crescent-shaped Lake Athabasca, By the 
yellow light of tallow lumps. they while 
away long evenings poring over sketchy maps. 
Pond had previously pushed on to Great Slave 
Lake and learned that a great river drained 
it at its western end, 

Mackenzie and he knew of Capt, James 
Cook's account of his last voyagce—the ane 
during which he discovered Russians plunder- 
Ing sea otter and seal on the Alaska coast, 
They convinced themselves that Cook Inlet, 
an the coast of Alaska, was the mouth of the 
river draining Great Slave Lake. By follow. 
ing. this watercourse, they reasoned, they 
would reach the sealing grounds and cut 
themselves into the Russian monopoly. 

Global stratewy in a half-known world! 
Pond, a calloused but aging 50, was too old 
to test the great dream. Mackenzie was the 
man “to go down the river and from thence 
to Unalaska and = to Kamchatka and thence 
to England through Russia,” 

In June, 1789, the Scot set out. He made 
an ¢pic dash from Fort Chipewyan to the 
mouth of the Mackenzie River. When he dis 
covered that it emptied into the Frogen, of 
Arctic Ocean, he named it the River Dis 
appointment and sadly turned hack.* 


Peace River Route Comes Next 


The 26-vear-old explorer’s ace in the bole 
how was the Peace River, the giant tributary 
of the Mackenzie. Indians had told hint it 
rose in the mountains near the west cist. 
At ence he began preparing for his final as- 
sault on the continent—the almost. super- 
human ascent of the Peace four years. liter, 

My plane, slanting earthward above the 
60th parallel, landed at Fort Smith, head- 
quarters of the District of Mackenzie, This 
well-planned “Little Ottawa’ of white frame 
buildinys is home for about 500 civil servants. 
Indions, antl Oblate fathers. Airplanes and 
summer supply boats connect with “the qut- 
side,” 

At the Mackenzie Hotel talk was of the 
get-rich-quick variety, The click of Geiger 

* Sec “On Mackentie’s Trail to the Potur Sea,” tiy 
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counters was on all-but-audible metronome 
cadencing the conversation, for uranium was 
the fervent dream of all. The gold of Yellow- 
knife reared its blond and lovely bead. Lowly 
lead and zine elbowed In because of the 
near-by Pine Point development. 

“Did you seesany buffalo-as you few in?” 
I was asked, 

“Buffalo tn the north woods!" 1 exclaimed, 

“Of course. Weve got remnant: of the 
only natural herd of wood buffalo in existence, 
drazing in the largest national park in the 
world. With plains bison, the beri now totals 
thaut 12,000," 


OW on Aerial Bison Hunt 


At that moment in walked E. H. Essex, 
superintendent af Wowl Buffalo Park. 

“Tm fying down to Chip to check » couple 
of forest fires,” he said, “We may see a herd. 
Core te come alone?” 

With the pilot, Essex and | squeezed into 
a small seaplane and taxied into the choppy, 
swift waters of the Slave. Soon we looked 
down on the white crescents of a 16-mile 
series of rapids that drops 109 feet und con- 
stitutes the only unnavisable stretch between 
en of steel at Waterways, Alberta, and the 
Arctic. 

At Fort Fitzgerald we saw barges lined 
up waiting to have their cargo unloaded for 
the portage over the winding rowil to Fort 
Smith. During its four-month shipping sea- 
son this Ol Min River of the North moves 
thousands of tons of northbound freight. 

Like a writhing snake, a brown river coiled 
in from the west, 

“The Peace River,” Essex shouted above 
the motor. Just esst of us the brimming 
siream made a O(-degree turn to the north 
and became the Slave, This was “Mackenzie 
Comers,” where the explorer’s two historic 
trails-diveree (page 220 and map, page 198), 

Flying across the marshy delin, we soon 
were over Lake Athabasca ane circling the 
point where Fort Chipewyan huddles. To me 
this isolated) village evoked all the loneliness 
of hundreds of similar remote settlements. 
After. landing, I was surprised when Set. 
Maurice R. Lynn of the Royal Canucian 
Corps af Sienals said, “Ive been stationed 
farther north in out-of-the-way places, but [ 
asked for a transfer bere where my children 
would have more advantages.” 

The sergeant and his little boy walked with 
me to the historic catrn overlooking the lake. 


wake. 
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There | learned that the original Fort 
Chipewyan was across the Iske, That wus 
the pluce where, Muckenzie noted, +] made 
my beadhquarters for eight years and from 
whence | took my departure, on both my 
expeditions,” The post was moved to its 
present location about | 804. 

Flying back to Smith. we circled over Lake 
Claire and across the grasslands near the 
mouth of the Peace. Suddenly Essex pointed, 
tu a herd of about 300 buffalo, looking like 
black ants far below us. Just then a shirht 
change in the sound of the motor made the 
pllit streak to the nearest water, where a 
landing could be made if necessary, He fol- 
lowed the Slave River all the way home. 

Flying buck to Edmonton, my companion 
was genial L.A. C. CG). Hunt, District of Muc- 
kenzie Administrator, We discussed the fabu- 
lous mineral finds of recent years. 

“Sometimes I feel that we don't know much 
more about the true potential resources of this 
district than Mackenzie did.” Hunt said. 
“We've onby scratched the surface in a few 
places along the rivers and lakes. Who knows 
what ores we may find? And minerals aren't 
all. Crops can be grown along the Mackenzie 
River all the way to Aklavik.” 

Reunited, my family and { drove north out 
of Rdmonton in a downpour, Destination: 
Yellowknife, metropolis of the north, As 
pavement changed! to muddy gravel, our car 
radio announced that 444 inches of rain had 
fallen during the night, great news for trav- 
elers who would have bhard-surfaced ronds for 
anhy 75 of their next 2,300 miles! 

At the curbless town of Athahasca uw filling. 


station attendant studied the inscription on 


our cur-top trunk: “Across Canada yin Sir 
Alexander Mackenzie's Track.” 


Moackenzie’s Tracks “Washed Out" 


“You won't find many of Mackenzie's 
tracks around here,” he quipped. “The rain 
last night washed ‘em away. You muy even 
find your highway washed wut in places.” 

A bus marked “Peace River” splashed vut 
of town, and, encouraged, we followed in. its 
Huge diesel trucks pounded up behind 
us, passed at the first wide space, anid left us 
blinded with tying mad. Wallows and swales 
were filled floor-hoard-deep with water, and, 
as we passed Lesser Slave Lake, it was hurd 
to tell the lake from the highway without a 
road trap. 

(Continued on page 213) 
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Across Canada by 


We dipped into our food box for the day's 
ancont! meal on wheels, and soon it was night. 
After cach cur we met, | stopped and slithered 
farward to wash the headlight lenses; At the 
end of 344 spongy miles, we skidded to the 
curb in front of our botel in Peace River. 

We went to bed taking more sermusly the 
comment of an Fdmontom all executive: “Tt 
may have been more difficult crossing Canada 
In Mackenzie's tinve—hot IT dowlt ft” 

But next day was bright and sparkling, 
Grain elevators told us we were in farm coun- 
try Again. 


Farming in the Far North 


At Manning, the “northernmost midwest- 
én farm town in North America.” the first 
crop was taken out in 1929. A pioneer tavor 
still clings to the settlement; we sensed! the 
drama of Canadians meeting the challenge of 
their atmost limitless frattier, 

(Ol course, there's miore to it thin that,” 
one man told ws. “We bought Crown londs 
for almost nathing when we came. Also life 

is freer and easitr here. Back east, wheo | 
wat young, things were so strict you couldn't 
epit.on Sunclay.” 

As we drove north through scrngely bush 
ond muskeg on the remaining 300 miles of 
the Mackenzic Highway, there was fittle ex- 
cept the smooth, well-kept road itself to show 
that anvene but os was olive in the world. 
This, the ouly road leading into the Neorth- 
west ‘Territories, carries little through traffic 
except for refrigenited) trucks loaded with 
fish from Great Slave Lake, 

Nearly everyone reaches Vellowknife via 
the daily flight fram Edmonton. In doing si, 

they miss ene of the ‘Perritories, outstanding 
scenic wonders. Alexandra Falls (page 229). 


Sleepimg on the Bias 

The torn of Hoy River stretches two or 
three miles alone the river of the same name. 
where it empties into Great Slave Lake. 
Frame buildings are sprinkled along the shore, 
backed by tiny homes. 

The hotel sags in the middle where the heat 
of the building bos melted the underlying 
permafrost, allowing the founcations to settle. 
Inside, the shunt hac rulled the hall partition 
away fram the floor in our room. The tilt 
of the beds dumped the downhill child out 
at least once each night. 

Walking atong the dusty street, [ was 
tapped from behind by a gmarled cane. 


Mackenzie's Track 
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“See here, young man,” ain imperious voice 
said. “ure vou the National Geographié feller 
who's in town?” 

I tumed to seeca paint man of many sub- 
aretic winters, His longies protruded beyond 
the sleeves of his work shirt, and his heavy 
trousers disappeared into laced boats. 

“Tin aomeniber, you know." he continged, 
WR. Menzies. [run io fish business here. 
Two or three other operators and | mke 
6,000,00 pounds from Great Slave Lake 
very year, We truck ‘em to Peace River, 
then on to Chicago, Detroit. and New York 
by refrivernted rail cars. That's a lone way 
to tuke fresh fish, but we do it.” 

Later, from Vellowknife, IT boated to mid- 
lake and watched fishermen reel in their fish- 
stitded will nets, and then clean and box their 
catches on huge floating barges, The planning 
end distances involv! in the $7,000,000 
Great Shive fishing operation reminded me of 
Mackenzie's fur empire. 

Menzies and | sat on a plunk im the shade 


of the cookhouse, while he talked about the 


promise of the District of Mackenzie, With 
his cane he drew a map in the dirt showmag 
how the Mackenzie Highway could and should 
be continuce down the valley to Aklayvik. 


A Confirmed Bush Rat 


“You may think it funny,” he mused. "T 
have o 12-ro0m bome in Edmonton and two 
fine places at Foust, Albert. But Dm not 
happy unless: Tm oup here in the bush in my 
old clothes. ‘The North bit me vears we, and 
1 guess Ul alwave be a bush rat.” 

In the Hay River Airport o colorful wall 
poster urged us to “Fly to Fin.” Instead, 
we took a pline for Yellowknife and with 
prospectors anc Tndiuns soared across Grent 
Slave Lake in an hour. 

Looking down at this lake—larger than 
either Lake Ere or Lake Ontario—and scan- 
ning the ilat surrounding wilderness, [ heard 
Jean tell the children, “I came a long way 
from home to moke my first air trip!” 

Mackenzie's journal told ws that he had 
reajuirest 14° divs, fighting ice, winds, aml 
mosquitoes, to get hie follwwers and canoes 
across the lake. He landed “at three lodges 
of KRed-RKoife Indians, so ‘called from. their 
copper knives.” 

Muckenzie assembled “these Copper Indian 
people’ to report that his countrymen would 
retum and buy many skins if the Indians 
trapped enough beaver ta make it worthwhile, 
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A. fur trader first and last, Mackenzie then 
departed for his dash to the Arctic Qoean, 

The metal these Indians used was bartered 
from the Coppermine River region to the 
north. Little did they realize that a much 
more Valuable vellow mineral lay uneler thetr 
own hunting grounds. DPogrib: Indians, who 
drove these Indians.out of the area, become 
known as the Yellowknife band.* 

Thus, when the first gold brick was poured 
in 1938. the mining community springing out 
of the rocks and muskees was-already equipped 
with its colorful and appropriate nume. 

Yellowknife toclay isa spot of frenzied ac- 
tivity in the midst of one of the world's largest 
TeMAinY empty quirters. Its 3.400 inhabit- 
ants are surrounded by 1,250,000 square miles 
containing only 13.400 additional people, 

Taxis seem more prominent there than in 
New Vork. Several radlo-dpatched ones 
met ws at the airport. 

“We have 32 miles of rouds,” our driver 
til us. ~Few people bere have their own 
cars, so we puit as much ws 5,000 miles a 
month on our cabs, In winter, to aveld trow- 
hie starting, we keep the motors running «ll 
the time.” 


Nylons Invade the Frontier 


Though Yellowknife is an isolated outpost, 
iter chvilized, With its hotels, radio station, 
40-bed hospital, civic clubs, stores, dairy farm, 
curling arena, churches, and movie palace, at 
tries to be like any other Canadian commu- 
nity. Vear-round homes are scattered every- 
where, many with flower gardens. Over ten, 
huties discuss civic betterment. 

Old-timers bewnil the passing of the fron- 
tier. Jock MeMeekin, salty editor of the 
Vellekniie Blade, told me: ~“VYellowknife 
isn't what it used to be, Wives of miners 
eet off the plane in high heels ane nylons and 
wear them all the time they'Te here, I'm 
heading for Uranium City.’ 

Everyone ‘said Yellowknife would really 
buen if the world market for-gold improved. 
Two mines now produce, 

At Giant Yellowknife Gold Mines, Limited, 
Jean and T watebed o vold brick being poured. 
Sweating men tipped a bullion furnace and 
directed the molten, brilliance into a mold, 
where it quickly solidifed, After it cooled, 
a workman handed oe the burnished object. 
the size of a building brick, [ts unexpected 
40 pounls nearly disiomted my arms: Its 
voive—about $25,508—was even more sur- 
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prising. This was the boiled-diwn essence 
if ote containing 4 ounce of gol per ton. 

After retracing our rowte to Peace River, 
IL coaxed our car along the merest suspicion 
af a road beside the stream which Mackenzie 
tescribed as “being the route by which | 
proposed to attempt my next discovery.” 
Here we reached the cairn marking Fort Fork, 
Mackenzie's: winter camp of 1792-94 (paue 
242). Having left Fort-Chipewyan on Octo- 
ber 10. he raced the coming of solid ice to 
reach this point on November |, preparatory 
to pushing in to the Pacific im the spring. 

In April and May Mackenzie boweht the 
winter's catch of skins from Indian hunters 
and shipped i in six canoes to his eousin 
Roderick at Fort Chipewyan. He also sent 
“a couple of guineas: the rest [ take with 
me to traffic with the Russians.” 

Th a 25-foot cane light enough for two 
men to carey. Mockenzte loaded “provisions, 
goods for presents; prms, ammunition, and 
hagvage, to the weight of three thousand 
pounds, and an equipage of ten people.” 
With him were Alexander Mackay, a Scottish 
clerk of the company: six French Canadians 
(two of whom bad accompanied him down 
the, Mackenzie); two Indinns; and oa dog. 
On May 9, 1793, they emburker into the 
unknown, while those Jett at the fort “sheel 
tears on the reflection of those dangers which 
we might encounter.” 


Beauty in the Wilderness 


Danger. hunger, and backbreaking toil soon 
would come, but at the beginning the trevelers 
moved throuwwh an idyllic world. “Their leader 
reported! “the most beautiful scenery | had 
ever beheld....The ground rises at intervals 
to ga considerable height. ..atevery interval 

Jin the rise, there tea very gently-ascendding 
sae or Jawn.... Groves of poplars... vary 
the scene, and their intervals: are enlivened 
with vast herds of elks and buffaloes.” 

The landscape still delights those few triv- 
elers who cross Canada via this northern route. 
At Dhimnverun we eased) our car onto a filgety 
ferry and crosced the Peace River. Climbing 
$00 feet to the level of the prairie, we drove 
through the prodoctive farming prea around 
Grande Prairie. At Beaverlodge (page 222) 
we sw the distunt Rockies where they ex- 
tend northwest from Jasper National Park, 

* Sor “Nomis of the Fur North,” 


W. Stirling, NaTIOWwAD la bona 
her, 1949, 
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Using small rocky tslunds as ahields, the 
cipiorers retrosse, only to find that “the 
current on the West side was almost equally 
violent with that from whence we hod just 
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every Thine over a rocky point of an Wilitiiiae! 


escaped 
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Canoe Broken and Repaired 
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Across Canada by Mackenzie’s Track 


with sugar...with their usual regale of mom, 
qn renewed that courage which disdained 
all obstacles,..and they went to rest... 1 
‘at up, in the hope of getting an observa- 
tion of Jupiter and his first satellite.” 

From Hudson Hope we drove 14 miles 
west, coming out upon the canyon at an 
ahandoned coal mine, whose rickety hopper 
waive us a splendid view of the tortured river 
300 feet below (page 232). A short dis- 
tance upstream, at the head of the canyon, 
Mackenzie's three-day portage ender, and the 
party proceeded in quieter water, 


New Road Aids Tourtsts 


For our part, we raced threatening clouds 
back to the Alka Highway. From Dawson 
Creek we followed the John Hort Highway 
southwest. ‘This artery, opemed for its first 
full season the year we traveled it, roughly 
jwurallels the Peace River, joining the Pacific 
States and British Columbia's heartland with 
the north. 

Near Azouzetia Lake, a mountain-rined 
sem, we camped at the foot of snow-specked 
Murray Range. Next dav we crossed the 
larnip River. | 

Here we stitlied the journal, trying to 
learn how Mackenzie, an astute pathfinder, 
could have so completely misiudwed the Fher- 
snip country. He correctly journeyed up the 
Parsnip, but, near our present location, he 
missed the [ack rooked territory—a Groe 
superhighway leading to an easy ‘portage over 
the Continental (iwide ot Summit Loke. 

Insterr] be el his now gerimbling men 
farther up the Parsnip inte a bewilderment 
of headwaters, beaver ponds, mountains, ane 
unfriendly Indians. Finally, Gn June 12, 
1785, he reached the carrying place ani 
crossed the Divide. He sighed with rellet: 
‘We are now going with the stream.” Tle 
hid reached the upper waters of the Fraser, 
the cunvon-set river which joins the Pacific 
at Vancouver (pages 236 and. 238}. 

But a rock-filled tributary crushed and 
ewHmped the canoe and nearly drowned him 
and his party. Ready to mutiny, the men, 
wlter “cum enough to raise their spirits," 
listened to a rousing talk from their leader. 
He appealed to their pride and honor and 
mentioned “the courage and resalution which 
was the peculiar beast of the North men." 

The talk inspired the men to repair the 
canoe. A few days later, on o portage, it 
broke in the middle, ‘The craft, whose licht- 
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ness: Mackenzie extolled at the start of the 
trip, had been so weighted by constant patch- 
ing that it wus nearing its ened. 

Depending on Indian informants with 
sketchy knowledge of the way to the “Stink- 
ing Lake” jas they called the Pacific) ond 
on nitive guides: who had to be guarded to 
keep them from deserting, Mackenzie im- 
provised his route. Passing the-site of Prince 
Geornse, today’s bustling trade and lumber cen- 
ter, he scouted down the swift Fraser River ti 
a point near present Alexandrin. Here he 
turned back on advice of the Carrier Indians, 
whee frientlship be head miined by boldly 
voing among an armed! and truculent band 

The natives describecl the length ane dif- 
fealty of the tiver ohead and the shortness 
of an overland trai] behind them that Jed 
cirectly west toa the ocean by way of the 
West Koad Kiver. 

Muckenzie must have realized that he would 
never meet the Russinn seaeotter hunters. 
With much seul seurching he gave up his 
dream of finding a broad water avenue to 
his destination, At this paint his canoc, lenk- 
ing hike a sieve, traveled its last mile, The 
party Spent five days constructing a stronger 
craft. 


Leader Shoulders 70-pound Pack 


On July 4, 1793, they cached their new 
cane, pemmicin, gunpowder, and other ar- 
teles at the mouth of the West Road and 
sturted overland. Mackenzie himself shol- 
dered a pack of 70 pounds, 70 pounds lighter 
than the Canadians’ burdens. 

They climbed into the <trange bloe-and- 
white world of the Cost Mountains anil 
Slogued 13: days past alpine lakes; through 
stony, wind-swept uplands, pelted by rain and 
snow, belure reaching the green, sheltered 
luxuriance of Bella Cool Valley. 

Having killed a deer, Mackenzie wrote, 
“we stopped to dress some of our venisen, 
and. ..made on heartier méal than we had 
dane for many a day,...To [this] comfort 
esol added that of taking off my beard, as 
well as changing my linen, and my penple 
followed the humunisine example.” 

Their beacon for the final miles had been 
“n stupendous mountnin, whose snow-clad 
summit was lost im the clouds.” 

Before my family and | were to see that 
towerme prak (9,250 feet high and still bear- 
inv the descriptive label its discoverer gave it, 
Stupendous Mountain), we entered of our 
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own final adventure of the Mackenzie Trail, 

At Williams Lake, the cow-town shipping 
point for much of British Columbra’s stuck, 
we defi the Cariboo Trail and, for the last 
time, urged our faithful car along the by- 
ways. We struck west into the Chileotin 
ranch country, and soon the narrow road 
seemed to be little more than a: enttle Tut. 

Ranches became fewer and farther between. 

Ta the southwest long-fingered blue glaciers 
sat octopuslike on mountaintops. Rivers man 
aquamarine from the milky melt of perpetual 
ice fields 

49 Nides in 4 Hours—hby Clor 

By evening we had crawled 104 miles and 
had reached jhe vicinity of Kleeno Kleene. 
At « rustic hunting and fishing lodge beside 
a luke we asked where the town was, 

“This is it” Broce Kellogy, the ovener, 
told os. “On this road, where anvone lives; 
that's a town.” 

lt rained during the seit) and Hruce 
warned against going on to Anahim Lake. 
fut, conscious of the litte time left before 
my children must report for school a can- 
tinent’s width away. T skidded onto the road 
‘after lunch and second-geored the 49 miles 
in + hours, getting stuck only twice. 

Here, 65 straightline miles from Pacific 
tidewater at Hella Coola, the road ended for 
w. We hid to leave our Plymouth behind, 
just as Mackenzie had cached his canoe 
against his return. But instead of the capri- 
dow and thieving Indians ur predecessor 
relied on for wuides, we were aided by the 
Hella Coola District Board of Trade, which 
had worked out-every detail of our route 
through the (Const Mountains. 


“See Ike Sing for Everything” 

The kev to everything was to contact Tke 
Sing at Anahim Lake. This wasn't hard, 
since his low store, catering to ranchers, cow- 
boys, and Indians, stood practically alone 
(paze- 223). In a cowboy hat, the smiling 
Chinese cume through the chill mist to greet 
ws, He started a fire in the Jog cabin we were 
to cecupy, put on some coffee. und said he'd 
call ws when dinner was: ready. 

No. further campaign was necessary; we 
decided we liked Ike. 

That might 7 sat around the store's red-hot 
aialrum stove and talked with lounginy cow- 
hands, It had heen a wet summer. Cuttme 
enoueh hay from the mountain meadows to 
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winter-feed the stock was a matter of et 
nome life or death, Hut water had remained 
all season in inst of the sauecrlike depres 
sions where the pres grows. 

Evervone’s heac turned to the door when 
a ronicher walkerl in. 

“The,” he said. “1 want: to order two more 
outhoards for my hay mowers,” 

This land of “Grass Bevond the Moun- 
tains’? Is still frontier (yinge 223). Tes numb- 
ing isdlation was the most pronounced we 
experienced, Throughout our tap we tound 
the price of gasoline a good yardstick of 
accessibllity; here it was 75 cents « gallon, 

But from mere igelation we plunged into 
two days of oblivion, Ken Strnaghin ap- 
peared inva jeep and drove us 18 miles in 
four hours ever a kidney-jarring track to his 
rinch at the foot of “the Precipice’ His 
blue eves glitterer| with suppressed eucite- 
tient is he..cased the jeep dewn the | 000- 
foot-face of the cliff to his valley ranch on 
the Hotnarka, 


First Time for Rider and Horse 


Next day Jack Weldon, his only neighbor, 
helped round up horses for the 18-mile stretch 
ahead. Looking at Mury Ellen, Jack said, 
“Sever tidden before? Then we'll give vou 
Red here. He's never been ridden, su you 
Gwe Cin Start out even.” 

It had rained again during the night and, 
as we rode, our chapless Jews wiped dry 
thousands of Jeaves and jack-pine needles. 
een set a fast pacesas had Mackenzie's Incinn 
guides, und often hal to step for his. tender- 
foot charges to catch ap (page 234), 

Ken showed us a golden eagle ond later 
eave my family o harrowing half hour by 
throwing rocks at two grown erizely bears. 

(Comtineed on pare 250) 


Pare 241 
The Higher the Totem Pole + 
the Greater the Prestige: Among 
British Columbia's Indians 

Totem poles Of the Northwest ena Lidians beeon 
ag carved ‘hots poeta, deserted by Mackenzie in 
tis journal Tiiages of birds, fish, aml mammals de- 
Tictod clan ancestinm, oommcnerated hiateric events, 
Titticuled fival tribeumen, and even on cocaalon cruddels 
portrayed the priists. ‘The poles had pe. religious 
sitnificance. Some were 60 tvet high, 

Thi Hawks totem, onuinally from Shiderate, Queen 
Charlotte Islands, stinds in Vuncoyver’s Siuniet 
Fark, Top of the pole [ehind the crosspiiece. ie 
hollowed out tio recsey the remains of the dieys| 
© Sion) GQeegraiin Gowda 
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Across Canada by Mackenzie's Track 


Bert Robson's snug cottage provided a brief 
respite of warmth and food, The rest of 
the rice was through o chill drizzle. Will. 
bouncing saddicless on the rump of Judith's 
hore, reached the end of his endurance, | 
carried him the rest of the way. 

And then, pointing up for the last time 
the contrasts in this varied nation, we reached 
the inland #nd of the Bella Coola Valley toad 
and iound a taxi waiting! 


Stupendous Mountain Near Trail's End 


Mike Christensen, the driver, showed us 
Stupendous Mountain (its snowy head still 
in the clouds) and the Mackenzie Trail that 
winds down the steep northern wall of the 
valley, As he drove he spoke of Mackenzie's 
visit as though it were only yesterday. 

Mike had named his taxi company for the 
valley's discoverer. Nowhere did we find 
people more consciois of the pathfinding 
Seot than this Hritish Columbia valley 
with its Spanish-sounding name settled largely 
by Norwegians from Minnesota, 

Whitish Bella Coola River brawled beside 
w. The valley opened out. We looked in 
wonder at mile-hivh walls pinnacled bw cla- 
ciers and festooned with wispy waterfalls: 
Mike dodged among 200-foot-high Douglas 
firs with trunks gs thick os his car. He 
pointed up a side road towurd a “plank 
orchard,” where crews were felling and mill- 
ing the. giant trees, 

Then came the farms. The sun broke 
through, but a gentle rain kept falling, light 
o5 mist blown acrust a city square from a 
fountain. 

“Some people pray for rain, some for sun- 
shine; so the good Lord sends both at once,” 
Mike explained. 


Farm Offers Food and Shelter 


The valley has no hotel, but Jaler and 
Gudrun Gaarnden made us welcome in their 
roomy farmhouse, Mrs, Gaarden’s meals; 
produced without running water or refrigvers- 
lion, were truly staevering. Her father, B. F. 
Jacobsen, bad preceded the main group of 
colonists from Minnesota who settled the 
villey in 1894, 

A more recent immigrant is (Clifford R. 
Kopas. In 1935 he followed Mackenzie's 
trail by horseback from the prairies, aceom- 
panied by hissyoung wife and fortified by 
the jingle of a few dollars in his pocket. 
With a small stock of goods he set up a 


249 


store, Today he is president of the Bella 
Coola District Board of Trade, the orsani- 
nition lérgely responsible for pushing a pilot 
road] through the mountains to Anohim Lake. 

When widened and improved, this artery 
will give Canada its third highway outlet 
lo the stu—at the point where Mackenzie 
“came to a village, consisting of six very 
large howses, erected] on pallisades, rising 
twenty-five feet from the ground.... From 
these houses,” the explorer reported. “1 could 
péretive the termination of the river, and its 
discharge into a narrow arm of the sea.” 

With Kopas I viewed this climactic point. 
Here the first crossing of non-Spanish America 
was completed. 


Further Travail in Store 


“But Mackenzie's ordeal wasn't ended,” 
Repas told me. He wanted to see open ocean 
und moke o celestial reading. His Bella 
Coola Indian guides thought he “should be 
satishied with having come in sieht of the 
a, They vanished, leaving him a leaky 
canoe in which to penetrate the lone channel 
and to stand off hostile, thieving, and. trade- 
wise natives. 

“I don't think these trouble-+making In- 
dians were Bella Coolas,” said Clayton Munck. 
4 member of the tribe that still fishes its 
ancestral grounds. Owner of a gashout in 
the local salmon fleet, Clayton was tuking 
us on our final lap>—40 miles along mountain- 
edged channels to Mackenzie Rock. 

The sun pierced the fog as we neared our 
final objective. Will's quick eyes detected 
a momentiny icefall among the snowbanks on 
the 3.000-foot fiord wall beside ye Mare 
Kenzie Rock, aspeck on the waterline. loomed 
large on close approach and dwarfed our 
bait (page 235). 

The children scampered up the mck where 
Mackenzie hac set wp instruments and deter- 
mined his position amid a band of astonished 
und threatening: Incians: 

Then, to the great relief of his jittery and 
exhausted followers, he turned back, mission 
accomplished, 

“Heres the inscription,” shouted Judith. 
We gathered round, our own relief mixed! 
with awe, and drank in the words we had 
come so far te read, the words the continent 
conqueror triumphantly daubed on the rock: 
“Alexander Mackenzie, from Canada, by 
land, the twenty-second of July, one thousand 
seven hundred ancl ninety-three.” 














Aviation Medicine on the Threshold of Space 


Service Doctors, Facing Medical Problems Unknown on Earth. 
Make Possible Man's Exploration of the Hostile Heavens 


By Arian C, Fisner, Jr. 24} 
National Geographic Mugaring Staff 


With [lustrations by Luis Marden, National Geographic Staff 


HROUGH the centuries earth's wnex- 

| plored frontiers—junele, desert, polar 

base fallen before the determined 

assaults of man. Hut the lst, the greatest, 

and the most dangerous frontier of all is just 
17 miles from your home. 

Hf you would seek it, look up at the stars 
or sean the blank and seemingly guileleas blue 
of the sky. There, high overhead in the outer 
reaches of the ocean of oir, is the untamed 
borderland that the men of aviation medicine 
call their vertical frontier. 

A mere apt term for the challenge of the 
upper atmosphere coukl scarcely be coined. 
Danger always courts the unwary [rontiers- 
man, claims the unlucky. So it is in high- 
altitude flight, for man’s. Garden-of-Eden 
body has ne natural defenses against an 
ascent inte the air-starved heavens, Never- 
theless, we continue to fly ever higher, ever 
insier. 

Cn June 16, 1934, Maj. Arthur Murray 
pierced the sea of air to a height of 90,000 
feet, or approximately 17 miles, the highest 


Page 240 
+ Dummies in Pressure Suits, 
Like Fietion’s Men from Mars, 
Flout in “Space” 

Man's eflorta ta reach the fronties of mpace curry 
hits revuluriy into the neer-vacuum of the upper at- 
mosphere, where life is teost precarious. City 12 
mites above-earth’s sariace, air preware is so nmegligihle 
that ominm, witht pesgaction, cannot breathe even 
pure oxygen and his blood bubbles like uncorked 
chamnaene. 

Aviition roetheine defeata such lethal dangers with 
emirwnecy \ressure euits ike these garments divel- 
ape) at the Navy's Acconautical Medica) Equipment 
Laboratory in Philadelphia, When inflated they cn- 
close the fiver ina Blesaving arilichil environment 
for hith-aldiude fight. Either suit could be worn 
in space, where men woul fhiat weightless in their 
culiitis (jmges 244, J44, and 256). 

To Wusteate yerighiletoness, these figures are su 
pended amimst a-s¥mbelic painted backround. 
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known altitude yet attained by man. Thus 
his record mark, established in the U.S. Air 
Foree rocket-powered Bell X-1A, can be re- 
warded as the beginning of the vertical fron- 
tier, a point of new achievement and a point 
of departure for the future, 

When Major Murray reached the peak of 
his Aight, more than 9744 percent of the at- 
mosphere’s mass lay below his wings, Out- 
side his cabin the density of the rarefied air 
had dwindled to ‘45 of the life-sustaining 
density at sea level. 


A New Concept of Altitude 

“Reckoning the X-1A's altitude in terms af 
thousands of feet above sea level doesn't give 
i othe proper perspective,” observes [r, 
Heing Haber, brilliant astrophysicist and au- 
thority on high-altitude survival (page 270), 
“Tf we express that altitude in terms of atmos- 
perc mass leit below, then we see inmme- 
diately that we're tunning out of air. Less 
than two and a half percent of the atmosphere 
is left, ta conquer, and then we wre in actual 
space.” 

Major Murray's personal feat was also a 
triumph for aviation medicine, one of the 
medical profession's newest specialties and 
certainly its strangest. Air Force and Navy 
fight surgeons are charged with protecting 
the flyer against his hostile envirgntient, and 
few pills or palliatives help. Almost daily 
these service doctors ‘wrestle with problems 
that an earthbound physictan might not en- 
counter in a lifetime of practice, 

Among the chief areas of concem are the 
effect of cosmic rays upon tissue, the danger 
of siruni centrifugal forces and very high- 
intensity noise, ejection from. aircraft, design 
of oxygen equipment and pressure suits, and 
even the phenomenon of weightlessness, totally 
new in Man's experience, 

Universities and foundations throughout 
the United States work with the military on 
research into the homan factors of flisht. 
Allied with the medical doctors are a host of 
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spetialisis; ustrophysicist:, biologists, engi- 
neers, biechemists, psychologists, pilots, They 
must constintly envisage the future and keep 
their research ohead of new aircrift. 

Recently | toured the Nation and spent 
many weeks among these men. 1 flew with 
them, talked with them entlessly, inspected 
their labtratories and their schools for light 
surgeons, The sivnificunce of what | saw 
and heard was well expressed by Maj. Gen. 
Dan C. Ovte, Air Force Surgeon General. 

“The Nations air supremacy ind safety 
may depend upon aviation medicine,” he told 
me, “What good would new, high-perform- 
ance wircraft be if man could not tolerate 
the stresses? Frankly, I feel a-sense of ur- 
gency about our work, We are already in an 
area Chat requires adaptation of man and ma- 
chines to space.” 


Space Iu Nearer than You Think! 


Indeed, many of the conditions found in 
space alsn exist well within the atmosphere. 
lf this. stutement surprises you, bear in mind 
that eur benivn yet croel ocean of air thins 
out very rapidly. | 

It helps to think of the atmosphere as an 
ecean., We live at or near the bottom, where 
pressure from above-is greatest, just as it is 
under water. At sem level the alr packs a 
preseure af 14.7 pounds per square inch, and 
It consists of about 21 percent oxyeen, 74 per- 
cent nitrogen. and one percent other gases. 

Everyone knows Uthat our bodies require 
exyzen, but few are aware that we muss! 
breathe it under pressure or die, When you 
inhale, the ‘chest wall and diaphragm pull 
away from the lunes. This produces the 
lungs’ negative pressure, or suction, Atmos- 
pheric pressure then pushes alr in, and your 
lungs can drink their fll. 

If vou climb a high mountain, the per- 
erntage of oxygen in the air remains constant, 
hut the atmesphere's pressure and density 
top. Fort example, at 18,000 feet the pires- 
sure is half that at sea level, and it dwindles 
rapidly the higher you gu. 

An average man hus less than two minutes 
of wseiul consciousness al 30,000 feet. Uf he 
should venture without protection ta 50,000, 
he would become unconscious in 1 to 17 
seconds. Soon briin damage would ensue 
from hypoxia, or oxygen Starvation, and in 
a few minutes he would die. 

A fate even more borrible awaits man at 
63,000 feet. There pressure is so negligible 


that blood at body temperature effervesces 
like champagne. ‘Tissue hloats and bursts. 

Aviation medicine vaults these deadly bar- 
fers in ingenious wavs. Air compressors, for 
instance, keep the atmosphere in cockpits 
well below actual fight levels. This military 
technique has been adapted to our big modern 
airliners, 30 it isn't new. 

But military aircraft fly far higher than 
commercin! planes. For this reason it isn't 
possible to pressurize fighters at a constant, 
safe level. Then, too, suppose a pilot sud- 
deny Jost his pressute at high altitude, either 
through: mechanical failure or through enemy 
gunfire. How would he breathe? 

Acromedtics, who ore also gifted gadgeteers, 
have developed valves that feed an air and 
oxvpen mixture to the fiver's mask al low 
levels, Farther up, these valves deliver 100 
percent oxveen to. compensate for increasing 
height. Eventually, however, the cockpit alti- 
tude in the plane exceeds 34,000 feet, and 
there is no longer sufficient pressure for the 
lungs to gesimilute even pure oxygen in the 
amount necessary for nermol function, 

When that happens. the aircraft has attained 
a height well in the stratosphere, For ex- 
ample, it fighter ¢ruisin# at 55,000 feet may 
have a oockpit altitude of 45,000, far above 
the «afe pressure level, 

hut your fy boy's doctor friends are still 
taking good care of him. When the sir 
sure about his body falls below the safe mini- 
mum, an automatic valve fortes oxygen into 
his longs uncer slight positive pressure. ‘That 
pressure Sluwly increases the higher he pets. 

[Increased pressure within the lungs reverses 
the normal work of breathing. Tt isn't neces- 
cary to draw m a breath, but a conscious 
effort must be made to exhale and clear the 
lungs. Flyers tire, and speech is difficult. 


What the Well-dressed Pilot Wears 


At w 48,000-foot flight level or above, not 
even: pressure breathing suffices if a pilot ac- 
cidentally “loses his floor?’ or cabin air. 
External pressure is then far less than the 
presstite in the lungs, and man cannot tolerate 
the strain. For this eventunlity aviation medi- 
cine has developed its “man from Mars" suits, 

These weitd-looking garments provide the 
external pressure necessary for survival, For 
esmple, the Air Force T-1 suit fits he: the 
fiyer's skin (page 246). Tubes around arms 
and legs inflate automatically in an emer- 
rency, tightening the suit in a girdlelike grip. 
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Dunker™ Douses a Savy Aviation " edith Bubbles from the Phght Mosk 


Laade! During Survival Traming ol a Flyer “Trapped” Under Water 
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a Pilot's Heart and Lamdse Laboring wnider a Pressure Suit 
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Aviation Medicine on the Threshold of Space 


nection broke; Proitt’s atmosphere burst fram 
the cockpit in an explosive decompression, 

“Moisture condensation buried me in a 
thick foe,” he said. “Loss. of pressure tore 
the breath from my lungs so fast that my 
oxygen mask fluttered. [ realized 1 only had 
about 11 second: of conseiisness, so | put 
the plane-in a power dive, It seemed it took 
me an elermity to act, but it was probably 
only an instant. 

“T thought, ‘lm going to auger in and no 
one will know what happened.’ But I got 
down to a safe altitude without passing out 
and landed unhurt, although T did experience 
some: pain under my eyelids from the force 
of the decompression.” 

Ironically, Proitt, hacl a T-1 suit hanging 
in his clothes locker, but he hadn't taken time 
to putt on, He does now, though. 


Barriers in the Sky 


Earlier we said that space conditions: extt 
well within the almosphere. This fact be- 
comes réadily apparent now that we have 
seth what con happen to the dyer, Without 
protection, he would suffocate at relatively 
low levels. But at 50,000 feet und above, 
free air cannot contribute even fleetingly to 
his respiration, Similarly, his blood would 
bail just as readily at 63,000 feet as it would 
on the aickess surface of the moon, 

These: two ‘significant altitudes represent 
“physiological conditions of total space equiv- 
alence,”’ says Dr. Hubertus Strughold, A dis- 
tinguished physiologist, be heads the Air 
Force's Department of Space Medicine at 
Randolph Air Force Base, Texas. 

Dr. Strughold also points to a third space 
condition within the domain of manned flicht, 
Air compression for cockpits becomes impirac- 
tical at about $0,000 feet, The machinery 
required is too large, and it generates tow 
mach heat. Moreover, the gir contains nox: 
ious wzune, which rots ruliber, corrodes metal, 
and poisons man. Se the pilot must hove a 
staled cabin with a built-in atmosphere, just 
as he were in space. 

Major Murray's X-1A has a sealed cabin, 
but it is designed only for very brief dashes 
into the upper abmesphere, not sustained 
fight, Under Dr. Strhold the Air Force 
has developed an experimental hermetic cabin, 
forerunner of the enclosed environment ‘of 
the space ship (page 257). 

Physicists can prove that minute traces of 
the atmosphere extend 600 miles from earth. 
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However, this fact has little significance for 
Dr. Strughold and his colleagues. ‘When man 
reaches 120 miles, or 630,000 feet, he will 
have encountered in some degree all of the 
medical problems characteristic of space, 
among them cosmic and ultraviolet radi: 
tion, meteors, weightlessness; and the dark- 
ness of the vole, 

Air drag is nonexistent at a height of 120 
miles: the atmosphere’s molecules and atoms 
ure far too few to reduce the coasting ve- 
locity of any aircraft, Here, for all practical 
puTpses, space hegins. | 

Dr. Strughold, who was chief of the Acro- 
medical Research Institute in Berlin during 
World War TI, can foresee increasingly dar- 
ing and higher forays into the vertical fron: 
tier, eventually culminating in manned space 
fight after years of research. Sych develop- 
ment is generally regarded as inevitable: 
But this Air Force expert makes a sharp 
distinction between space firér, which is tem- 
porary in nature, and space travel, ‘The mili- 
tary is much too absorbed in present prob- 
lems to speculate about interplanetary voy- 
ages, so stigmatized by the fallacies and ex- 
iggerations of the comic pages. 

Eyes twinkling, Dr. Strughold exclims. 
“Ja, we must keep this space travel on the 
ground!" 






Globe-circling Ships in Space 

However, the scientists write and talk very 
serigusly about possible man-made satellites. 
These bizarre vehicles would coast in space 
around the earth, held in their orbits by cen- 
trifugal force balancing the pull of gravity 
An unmanned satellite might be feasible now. 
experts say, but o manned vehicle would he 
a project for the future (page 270), 

Meanwhile, the services are probing space 
with unmanned tockets, A two-stage V-2 
aoomed 250 miles, reaching a speed of 3.400 
miles: per hour, The Navy Viking has at- 
tained 158 miles above earth. Medical re 
searchers regularly sample the upper atmos- 
phere between 75 and 160 miles with Aero- 
bee rockets. Instruments record data and 
then are retrieved by parachute. 

Two macaque monkeys have ridden an 
Acrobee to 36 miles before being parachuted 
down in the rocket's nose section, They were 
recovered In exeellent health anel spirits: one 
now lives in the National Zoological Park of 
the Smithsonian Institution, Wushington, 
D.C. (page 255), 
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phere is a shield, equal to a lead plate atwut 
three feet thick, Here on-earth we are sub- 
jectel only to secondary radiation, or the 
debris af the shower, and ‘we tolerate it 
easily. 

Hut some primary rays penetrate the atmos- 
phere to 70,000 feet, Above that height their 
number increases until, at 120,000 feet, very 
few of the rays ore stopped. Most of this 
primary atwmic radiation is believed to be 
within: accepted dosage fimits: Indeed, less 
than one percent, the so-called heavy parti- 
cles, seems dangerous. These heavy rays are 
the nuclei al elements such as iren-—even tin 
and molybdenum hive been pecorded—and 
they travel at nearly the speed of ‘fight. 
Striking tissue, they leave an ionized, or elec- 
trically charged, poth that destroys cells, 

What will these tiny celestial bullets do to 
man during jony exposure? Can we risk hits 
in such vital spots as the brain, the reprocduc- 
tive glands, or the retina of the eye? 


Danger from (Cosmic Rays 


On these questions opinions are often di- 
vided. Nuclei, even when classed as heavy, 
vary In weight. Some experts believe the 
"light heavies,” so to speak, are not canger- 
ous: others believe they may be. Until more 
is known about the heivy primaries, we can't 
he positive, Shielding is impossible for weight 
reasons. Kut a balanced, general viewpoint 
of the radiation problem would seem to indi- 
cate thatit is probably not critical, at least 
during limited Might pertods, 

Yet a note of caution is added by Pr. Her- 
mann |. Schaefer, a former German scientist 
‘and one of the Navy's radiation experts: 

We nrust distinguish between apparent 
damage and possible unnoted genetic damage, 
Also, we know that the mean life expectancy 
of avila is shortened by long exposure to 
low dosages of densely ionizing raves. We 
don't know why this is true, But it is a fact 
that the life expectancy of persons who fly 
among primary tays for long periods may be 
shortened.” 

Cosmic ridiation poses no problems for 
your family physician, ner does another ii- 
zarre thrent to Myers; the (7) force. 
imagine your doctor's surprise 1f you were 
suddenly four times your normal weight—aor 
had no weight at alll Yet auch cases are 
commenplace to the flight surgeon. 

In his terminology, one G equals the force 
of gravity. Your body, normally subject to 





But. 


The National Geographic Magazine 


the constant tug of gravity, is “under one G" 
—that is, it has its normal weight. But 
changes In occeleration may alter that value. 
A sudden tum in a cur, for example, will push 
you against the door frame with a force 
vreater than your weight. — 

The flyer actually experiences a tapid 
change in weight if he whips around iv a hhih- 
speed tur. When the centrifugal force is 
from head to foot (positive G), his blood 
drains from the upper part of the body: his 
facin] tissue and internal organs sag (page 
243). Suddenly he feels as heavy asa brome 
statue, Between four and five G's he “blacks 
out" in 10 secinds as vision fails from Ings 
of blood supply to the eves 

But the flyer's plight is worse when the 
force is from foot to head (negative G), 3s 
in an outside loop. The blood pools in the 
skull, which seers about to burst. His vision 
will “red out" from blood congestion in 10 
seconds at three G's. Ti the force is pro- 
longed, eyes and brain muy hemorrhage. 

After long tesearch, aviation medicine de- 
veloped a suit that vives him tolerance for 
an additional two and one-half positive G's, 
It has five pneumatic blidders: one on the 
calf of each leg, one on each thigh, and one 
on the abdomen, ‘These bladders inflate auto- 
matically In tight maneuvers. Their pressure 
an arteries and veins reduces bloml pooling. 


Problem of No Weight 


However, no such simple solution isin view 
for ‘the problem of welzhtlessniess (zero 6). 
Indeed, man may just have to live with it, 
a prospect that worries some Hight surgeons. 

Now you probably sre thinking, “Wait a 
minute! I've always had weight, perhaps 
even a mite too much. How could | possihly 
lose all of it?” 

Well, quite easily, Ever ddden a roller 
cimister? AS you wenl over a rise, you were 
lifted slightly from your seat. Butterflies as 
big as pigears fluttered in the pit of your 
somach, giving you a queer sinking freling. 

For an instant you had only a fraction of 
your weight. Centrifugal force threw you up 
while gravity pulled you down, and the two 
forces tended to cancel each other. 

That's what happens in a high-speed oir- 
craft when it flies a parabolic trajectory, or 
roller-comster arc, Fora time the pilot floats 
in his safety horness a few inches above. his 
seat, entirely free of weight, Loose objects in 
the cockpit hang in mid-air (page 248). 





Amma |! 
= 
Loantamer 


‘Take o Deep Breath!" 


A World's Record Holder Obliges During Mis 






r al 


255 Niafetual 43 


Annual Cheekup 


t 


This Phil bp vitae thimagie hat teeveled hhiher than any other living cr our HH Ale fin Aerohee recket 

miles Up in Fol. then parachuted te carth wninjare! inside the rockets nose (page 249). Another monies 

uu - mainte ut - pa ln reich! the tr j! An Ade Fore Vernal esatiihas Ue surveivar of ibe 

Waehington, Dot i! Pehiidic thevkups Lave detected no latent cifect 
a] Tila tisala i leas DI kil pi cre q ; ‘ an -T a) dl r p 

duration vy | reli SS ess cli Penns Uo ir. produce vee hthessness Or te Se ones. 
the length wf the parabola, the- aircraft's from the Lime standpoint. weightlessness 
peed pa | a} hel Bat bir "aay, ine emerimental mitht nod ba ged | ae he ie hy ri iI prcetale "hi Mut 


pions, Aving trofectorie: carefully calculated 
with the hel o 


the comfitian for abewui 


' Le d Le _ 1 r I 
CSCS. Tae THN Lae 


eral, however, the militar h 


in eich 


| = 4 
iD Cart pire wiuce zero ds for jonweer whe 


tl mncs 


com tows in combat. bhowoh some nae 


A lengthy paratila ls: sol- 


has Desi Peaesons ra; 


the flieht 


Cee yr. 


oe ED end be a 


Various senses keep VEU attured ta the re 
LeU Ping cil Sup Ore 
ifAimist i and your nonmalone Gweteht, Orne 


5 
pra arpls 
aad 


esence Vout 


AD Le pred imprirtsarnt cyt These tiessaiite recep 


= a Pea-Slzed Organ containing otoliths 


VWeemhitless lice 


AY Lifd 


SsETrdm ble 





| 
i 
14 
aod 
T 
ri 
il 
| oie | 
1 
/ 
ri 
| 
7 
Lh 
t 
ff 
| i I 
ti 
Ti 
tt 
| 
| 





t t 
Fa” 
Ii ivi 
| 1 i ii 
i | 
mW | 
a i | i 
7 1 
I Lie t t 
" | F 
I I 
| 
a iy 
1 f 
| 
| 
Ht er of ii i 
| 
I I 
| 
| i] | 
1 eal | 
ri at 
j i 
ike | | 
I = Lay Phi i 
1 | iw nl tT 
| i ia er |i 
ane | 1] | 
= | at | ki i] 
12 eLee Lil 
toe LI | 
| | = 
rh yl iyt 
ii} ih hil 
{ | i 
al ‘ttt li 
ree 
t I - WE LikE 
ero Gr wil 
= ihe | 
iis! 
rit Lf ait 
tii | je ‘Te 
1, wit) Ee 
ity wei 
“EL if 
FIV TLE 
i 1 f 
Lil iil | 
/ i 
f by oe 
Ae | ie 
tl ti 1 ii 
= J t 1 I 
1 
" 
Wit wi i 
il Lit Li 
lf i] ITIVE 
| rie | 
1 te | 
=i 


Aviation Medicine on the Threshold) of Space 


50, Sirmnge fs 1l seems, we have no weight 
without support ogainst the pull of gravity. 
You can prove this with a simple experiment, 
H vm care to sacrifice the bathroom scales. 
Place some heavy object on the scales, hold 
both at eye level, and let them drop, The 


weight indicator will snap back to zero as’ 


Sc0n 25 you release your support. 


“ero (3 May Flandicap Pilot 


Unfortunately, there is fitth agreement 
among pilots and flight surgeons concerning 
the cifect of weightlessness. They describe 
It asa welrd sensation, but that’s about all 
they agree upon. 

Scott Crossfield, test pilot of the National 
Advisory Committee for Aeronautics, has tried 
weightless flights lasting 20 ty SO senor. 
He reported o feeling of “befuddlement" dur- 
ing his first fights, but later he experienced 
little difticulty beyond a tendency to overreach 
for controls, Some other pilots have reacted 
Srmihirly. 

Maj. Charles: (Chuck) Veager, former pilot 
of the X-1A, flew parabolas for medical m- 
search, uring one experiment in o jet alr- 
craft, be felt as if he were being rotated, and 
found the sensation <o disconcerting that he 
pulled out of the arc. 

His successor in the X-LA, Major Murray, 
told me be had found weightlessness confusing. 
“At times you hive the sensation of falling,” 
he said, “and there is a tendency to reach out 
and vral something.” 


Natural Athletes Huve Advantage 


Dr. Being Haber believes there will be great 
individual differences in reaction to zero (. 
He ferls that the *kinesthetically gifted,” such 
ns natural athletes, particularly high-board 
divers and pole vaulters, will adapt quickly. 

“Most people will find prolonged weizht- 
lessness a dificult thing,” be added, “ancl it 
may even become an incapacitating illness,” 

On the other lind, Or. Strughold thinks 
only the “transitional stage,” or adaptation, 
may be uncomfortable, and Dr. James FP. 
Henry of the Air Force is even mure opti- 
mistic. 

“In the skilled pilot weightlessness will 
probably have very little significance,” he 
SAS, 

Dr. Henry, physician-scientist of the Air 
Force's Aero Medical Laboratory, helped plan 
three recket experiments that carried monkeys 
and mice higher than man has ever been. 
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These animals were weightless for only two to 
Lhiree minutes, compared to hours or days that 
could be expected in-an orbiting vehicle. 
Instruments revealed that Joss of gravity 
hutel little effect on the monkeys’ blood and 
heart action, Most researchers beliewe it 


won't directly distuth man’s circulation, either, 


hot he might develop a sort of motion sickness 
with accompanying digestive and circulatory 
disturbances, 

Of the two mice that went aloft in the sec- 
ont] experiment, one was normal, the other 
lacked the ormns of the inner ear, including 
the otoliths: Perhaps significantly, the nor- 
nit! mouse was badly disoriented by weight- 
leseness, The other, grown used to a. life 
without full sense of gravity, behaved better. 

Sore medical personnel ane fiving weight- 
less: parabolas in T-43 jet troiners, searching 
for additional information. One such ac- 
quaintinee suggested to me: 

“LT intend to try it, Why don't you see 
whol it's like?" 


How Feather Lightness Feels 


Later, with no. small misgiving, T did. Maj. 
Austin A. (Gus) Julian, Jr., a crack test pilot; 
took me up ina two-seater T-33 at Edwards 
Alr Force Base. We goomed quickly up to 
20.000 feet. After Gus had leveled off, I 
Placed a package of cigarettes atop the instru- 
ment panel. ‘Then | loosened my safety bar: 
ness oo 7 could float with littl hindrance. 

“Ready?” Gus asked over the intercom- 
munication system. He dived slighth to pick 
up speed, then up ind over we went. 

suddenly | was off my seat and looking 
down ut the instrument panel. The cigarettes, 
instead] of floating, rose Whe @ rocket and 
smasned against the transparent canopy. 
‘That was the list T saw of them. Dest from 
the floor whirled about my face. 

“A litte too much G," said Julian, “Let's 
do it again,” 

Once more we finshed upward. This time 
the mantuver was just right, [ rose from 
my seat and stayed suspended, 7 felt like « 
feather pillowed on a cloud. My arms and 
lees floated tranquilly, effortlessly. Weight- 
lesz clust swam lagily before my eves. 

It was the strangest sensation of my life, 
but curiously pleasant. 1 felt vatuely thot 
something was different in the region of my 
stomach, vel there was no nausea or sensation 
of falling. Tt seemed a matter of regret when 
we pulled out of a gentle dive and T shimped 
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lez or puirachyte assembly keeps him breath- 
ing in raretied wir 

ata now coming into will 
sephirate pllots fram their seats and open 
their parachutes: automaticalh 
rat a litth time clock Sensi- 
Hive to atmospheric density 
release a patachute at any height below 
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Eat recerit | Incense! jet spectls andl alti- 
tudes have complicuter 
Wind blest may tear away helmet and oxygen 
musk: Seats mav tinmble or som brietly a 
an initial pate of more than 1S0 revolutions 
Ber mmube, creating dangerous cvche Gr forces 

Douglas Aircra(t, working with seromertica] 
personiel, has developed several promising 
expenmental ejection methods, 
that. sprauts. wings to give stability. against 
tumbling (page 
rhuareiel [ikke @ fat letter H. in which the pilot 
li 
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His streamlined cocoon will protect him 
aninst wind binst ond lessen tumbling. 

It also promises pnother advantage. 

A man falls more rapidly in thin air, Soon 
he may begin to spin about at a dangerous 
rate, Vet he cannot release his parachute 
until be slows down in the denser air at 
20,000 feet. Above that height the opening 
shock of the parachute could break his hanes. 

Here agvin the capsule offers protection. 
Being streamlined, it is less likely to spin, 
and jt shields against wind and cold. At safe 
wltitude an automatic parachute opens. and 
floats man and capsele to earth. Other 
methods, still an paper, would eject an entire 
cockpit or the nose section of an alreratt. 

But these devices add weight to an aircraft, 
and weight redices performance. On such 
matters aeromedics und the engineers try to 
work out a compromise. Many believe some 
kind of stabilized seat will be safe enough— 
if man can survive the long free fall. 


Bailout from «a Stratehalloon 


An answer to that “if” will be sought by 
two voung Air Force. officers, Capt. Edward 
G. Sperry and Ist Lt. Henry PL Nielsen, in 
one of the most daring research projects in 
the history of aviation. They plan a series 
of six balloon fights, culminating in an. alti- 
tude of about 90.000 feet, or possibly even 
higher than man has ever been, At the peak 
of each ascent one of the men will jump, at 
which time the balloon will be cut adrift. 

As the fumper hortles earthward, warm 
clothing and 2 pressure suit will protect him 
against the thin sublzero atmosphere. A small 
drar chute will prevent tumbling. In sate 
air he can pull his ripcord or let the tig para- 
chute blossom automatically. Meanwhile, 
the remaining partner will ride their spherical 
gondola down to an altitude of about 20,000 
feet, wing a drag chute on the gondola for 
cluhilization. Then he, too, will bail gut. A 
specially designed parachute will ease gondola 
and instruments to earth. 

Many members of The Society will reeng- 
tive the condola's name, Eu plorer U2 (oppo 
site page). It honors the historic balloon 


‘Ser, in the Natiowat Goocaaric MAnatine: 
“Man's Fartirest. Alasie,” anna » 1946 and “Schen- 
tific Kenlis of the Worlt-Record Stratosphere 
Flight,” May, 1935, both by Capt. Albert W. Stevens. 
Sec also “National Geogriphie Seciety-0, 5, Army 
Ajr Corps Stratisphere Fight ef 1935 in Balloon 
Feplorer 2" (Contributed Technical Papers, Strato 
sphere Series, No. 2), published in 1930 by National 
Geographic Society, Washington, D. C 


The National Geographic Magazine 


Explorer I], which set o world's altitude rec- 
otd of 72,395 feet. The ascent, mate No- 
vember 11, 1945, was sponsored by the Na- 
Honil Geavraphic Society and the U.S. Army 
Air Corps." 

At this writing Explorer J/ still holds the 
record for a manned balloon. But Sperry 
and Nielsen are planning their flights for the 
near future at Holloman Air Force Base, New 
Mexico. ‘They may exceed even the A-1A’s 
height during their final ascent. 

Jumping into spice is no new expenence 
for these young men. They test amd deyelop 
escape equipment for the Aero Medical Labo- 
ratory, Wright-Patterson Air Force Bagse, 
Dayton, (hic, and hold jointly the world's 
record altitude for election, 45,200 feet. 

Much of the miformation needed by the 
services in planning new ejection techniques 
has been obtained by a couragegus Air Force 
physician, Li. Col. John P. Stapp. Riding 
rocket-powered sheds, he bois risked bis life 
repeatediy to study rmipid deceleration. 

His early experiments simulated crash im- 
pact. Hy braking to a-rapid stop, the colonel 
proved that he could briefly withstand a force 
45 times his own weight. The shock, taken 
from chest to buck. did not cause blood pool- 
ing; hence the amazing tolerance. 

Pilots also experience abrupt deceleration 
immediately after ejection, In recent experi- 
ments Colonel Stapp has been determining 
how much force the pilots can take, and for 
how long. He also investigates wind blast, 
but he cannot simulate the erratic tumbling 
of an ejection stat. 

(Continued on page 277) 
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Ewplorer Hil, Seared for The Society's > 
Historic Bulluon, May Reach New Heights 

What will happes when men badd out at evtrene al- 
tities and fill many thousands of fort before deriger 
ait slows them enough so parachutes may be opened 
mately & . 

Capt. Edward Go Sper (riht) aod ist Lt Henry 
P. Nieken, Air Force parachutists, willacek the anawer 
‘With this balloon gondola. Rigg for funmpime. thes 
wear pressure suils and carry parachutes and oxyaen 
erur, Keel ovien toveralls simplify tracking during 0 
miinp and spotting afterward. Nielsen examines his 
helmet face proce. | 

The sowen-foot sphere of: Gatriinaterd glaas fibers 
witiehs £300 pounils with chew pad cear, “The name 
honors Zooper U7, spoansere! in 1935 by the Nathonal 
Ceomaphic Society and the U.S: Army Air Corps, 
In which Cant. Albert W, Stevens and Capt. Greil AL 
Anderos set a workd’= aliitude record of 72.395 feet. 
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Aviation Medicine on the Threshold of Space 
On his last run the colonel sped down a. 


3,500-toot rail track at a top speed af 632 
miles per hour (page 258). He exposed him- 
scli to a wind pressure of 1,100 pounds per 
square foot, equivalent to the bist a pilot 
would feel if he ejected at 50,000 feet while 
fying twice the speed of sound. The sled 
britked to a stop in litth moré than a secene, 
subjecting its rider to a peak force of 35 G's. 


“Like a Fly Riding « Bullet" 


I met quiet-spoken Dr. Stapp at Holloman 
Air Force Base. He t¢ a middle-aged bachelor 
whe looks and talks like a college instructor, 
nt indeed) he once was. He takes 4 detached, 
anilvtical attitude toward his work and often 
speaks of himself dispussionately as ‘the sub- 
fect.” Yet, at my urging, he -gove a vivid 
description of his sensations during the 632 
miles-per-hour run: 

“T felt like o fy riding the nose of a .45- 
culiber bullet. And the wind blast? It was 
like having my head caught in a vise, even 
though T wore a helmet with a face shield. 

“When the sled started, | was watching the 
ditch between the rails, Almust instantly the 
ditch was nothing but o blur, and then | 
blacked out visually after two and o bolf to 
three seconds, 

“The rockets burned for only five seconds, 
and when the sled emerged from propulsion 
my eves detected a quick change from bWlick 
to yellow. As we entered the water brake, 
the light seemed to be <almon-colored. 

“| couldn't open my eyes ufter the sled 


Page: 270 
© When ond If Man Conquers Spuce, 
Will He Ride Such a Rocket Ship? 


Far (rom bebe oa tow, (hs tne represents a ecri- 
tut scientific proposal fer ight into space. A fior- 
stare Vehicle, the ship woul tower 18D fret anil 
wee 140 tom Three booster rockets mould dregs 
om: by onc, leaving enly the eeew-carrring: fourth 
stage shaped dike a paper adarnt (above). It wale! 
cirelo the carth os om satellite 1077 miles: high. 

Dr, Helne Haber, physicist at the University of 
California: bolle o “eapeole” that a crewran might 
wear it be vontared eutside Ue aateltiiv, Trbitheed tye 
“Coke leottle,” the tapanle protects ngainst bullet. 
fost mietearic diet; tt can be mancuyercd by jet moaz- 
ley at top and bottom, Mchanival arms; similar to 
those which handle ridlaactive material, would be 
used for work outside the ship, 

bir, Wernher von Broun, ©, S. Army rocket expert 
and a developer of Germany's We 2, desizned this four. 
foot-toll model for a Walt Disney television series, 
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stopped, so 1 pushed the evelids up with my 
fingers and found that 1 coukd not see human 
figures, although | continued to see the salmon 
tolor, J thought | hae suffered detached ret- 
ins, but when they laid me down on my 
hack my vision gradually returned. 

“T found myself discussing the min in re- 
verse—ileceleration first, rather than aceelera- 
tion. I couldn't narrate what had happened 
in chronological order." 

Colonel Stapp smiled good-naturedly when 
I asked him if he suffered from the jitters 
before his sled) run, 

“Oh, FP oshept all right the night before, 
always do. Perhaps its because | know ex- 
actly what is going to happen to me!" 


Pilot Is Here to Stay 


With so many human problems piling up, 
why doesn’t military aviation get frail man 
out of the airplane? We live in a great scien- 
tite age of guided missiles, Let's make every- 
thing automatic! 

But this just won't work. Scientists point 
Out that trail” man has a much greater taler- 
ante to vibration, shock, and ‘tempernture 
change than does an electronic brain, Man 
also boasts another advantage, summed up for 
me by Edgar Schmued, vice president in 
charge of engineering for Northrop Aircraft, 
Inc, in Hawthorne, California: 

“A day is near when in many types of 
manned oireraft the pilot will be monitoring 
instead oof fying the aircraft.” be snid. 
“Nevertheless, the pilot is not being replaced, 
because he is still the finest emergency-cuntrol 
system ever devised. Any automatic device 
can only perform within the limits designed 
Inte it, Outside of their preserilwed perform- 
ance, nutomatic systems are helpless, and it 
it then that the human brain shows the vast 
superiority given hy its Creator,” 

Not all of aviation medicine's problems 
concern only military personnel. One may 
uffect yew, and the aeromedics constantly 
seck ways to protect you from it. 

In a word, the problem is noise. Airplanes 
have always made a Jot of it, hut they will 
tise even more of a racket in the future. 
New jet engines with powerful afterburners 
generate 150 decibels, a fury of sound equiva- 
lent) to 1,300,000,000 people all talking at 
once (page 265), 

Nothing in man's previews experience ap- 
pier that intensity. A hvdriulie press 

creates 150 decibel, ‘This may seem cim- 
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parable, but soon! enerey coubles with each 
three additional deci 
burner creates nearly [00 times the sound 





eds Thus an after 


energy of o hvdraulic press In an automobile 
lactory 

Wherever posshie, the military routes jet 
Hight: away from residential areas near alr- 
Helis. Hhost fences and pits help, deflect 
eround nae upward Bul is yet little can 
be dane to mutile the engine itself. 

The shattering sonic boom ole may con- 
cem vou. When a plane passes throuch the 
shin teurrier, tt creates powertul shack wiwes 
(pape 204). Lf the plane is low enourh, the 
waves hit the cirth. Usually they ore heard 
ns two explosions, one from the front of the 
plane, the other from its tail-surfaces 

In Some areas, primcipally in the Wrest, 
winkhiws hiyve been shattered une Chimneys 





dum. ced Lew the becom Concevally Lhe’ 
mirht burt eirdrums, but the chance of direct 
imuTy to humans or animals iw renete, 

The Air Force has been studying these 
man-made thunderclaps in order to eliminate 
the nannuvance. Personnel of the Wright Air 
Development oenter recently exposed them- 
eelyes to booms in the desolation of (al 
fomin's Miaive Desert, They were working 
est Chere, 

Until recently the Sheck waved coyld he 
created anly by power dives. Generally the 
direction of these waves coule) be predicted 
pilots could “aim” them at uninhabiter sec- 
tions But oew turhiters, such a= the F-100, 
will Hy supersonic in devel flight, creating 
conlinuois shecks berienth their pate 

The Ar. Force now conchides that these 
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Navy. There is just no way to escape ity as 
Luis Marden and 1 found out for ourselves, 
We were guests of the Navy for a week's 
Atlantic cruise aboard the carrier Midwey, a 
435,000-ten mobike mirport. 

The men of the Afi were conducting land- 
ing qualitication tests for jet pilots, Sleek 
Banshees and Cougars circled about and 
plummeted down to the deck hour after hour, 
Catapults shot aircraft off the bow seconds 
ifter they taxied into position. 

Evervwhere tornadoes of sound whipped 
around the deck crewmen. Near the land 
superstructure, where | stationed myself, the 
level at times reached 125 decibels. But T 
knew that the catapult crews, who must work 
directly beneath the jets, endured '35 to 140 


Helmets Con Be Too Blissful! 


Some of the men wore experimental noise- 
reducing helmets with thick, built-in ear 
muffs (page 265). | tried one, and it gave 
blissful protection, Terhaps: too much, sev- 
eral crewmen said. If your back is turned 
to a: taxiing dircralt, they pointed out, your 
ears Thay not warn of its approach. 

“But we mist have some kind of helmet,” 
aurim young deck. officer told mes “Neither 
the Cougar nor the Hanshee has an after- 
burner, Emagine what it will be like when all 
aur planes have afterburners!” 

Lone exposure to extreme noise tends to 
mike men fativued, tense, ond irritiuble, ‘This 
is particularly true of the catapult crewmen. 

[ spprouched ane of these youngsters at 
the clase of « vruecling afternoon qualification 
poring]. He was slumped on the eutwalk that 
rims: the flight deck. 

“A rough day for you,” 1 ventored. 

“Rough!” be expluded. “1 feel lousy! Tf 
even the captain so much as frowned at me 
now, Td kick him over the side.” 

When IT left, he was staring miorosely at 
the sen. 

But the flight surgeons will come up with 
an unewer to. this lads discomfort, just as 
they have solved many other thorny prob- 
lems. Tn doing so, they hove gained a respect 
bordermy poy yeoeration irom the men im 
their care. “Doctor™ to. the pilot and his 
crew means a wise friend and confidant who 
shares their danger. 

Fiving as crew members. all surgeons at- 
tuched to squmdrons Jog the same number of 
air hours required of pilots, In addition, 
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Navy sky doctota receive pilot training, ut 
currently are not permitted to sulo, The Air 
Force gives such trining only to doctors ac- 
Gepied for a five-year titensive course of 
specialization fn Hwintieny Mmiecicnne. 

‘There are some exceptions. Regulations 
permit cach service a quéta of about 15 
physicians who ure also rated pilots, These 
chosen few =weat out the same training, in- 
cluding jets, given combat pilots. 

Flight surgeons not only take their chances 
in “hot" aircraft; they are quite willing, in 
effect, to swallow thelr own bitter pills. They 
ride centrifuges, suffer explosive decompres- 
Sons, ind eject from aireralt, all for research. 

Small wonder, then, that when flight sur- 
geons speak, their wards Usten with respect. 
“Doe” gives his pilots and crewmen a very 
careful indoctrination in all the problems of 
survival. He answers their questions, sees 
that: they receive training in the use:of equip 
ment, anc keeps a vigilant watch over their 
health, including mental attitudes. 

Surveons have found that a pilot's early 
buckeToimd god the motres that led bim to 
seek flight training are of critica) importunce 
in ws success or fpilure, Research paycholo- 
Bists have developed muny ways ti test pro- 
spective pilots Their ileal type is a young- 
ster from a large family who enjoys bodily 
contact sports, builks and drives “hot. procs,” 
likes all kinds of people, believes in some 
religion, and is daring but not foolhardy, 


Avintion Medieme Onee Seorned 


Perhaps it was inevitable that aviation 
medicine, becnuse of 4 strangeness, had to 
fight for recognition. Older flight surgeons 
told me they endured ior years the derision 
and scorn af many physiciiuns in private prac- 
tice who thought fying und medicine had 
nothing in commen. Even within the services 
there was little understanding or appreciation. 

Maj. Gen, Maloolm Grow, first Sureeon 
Genero] of the Air Force, is known for his 
pioneeting in aviation medicine. He spon- 
gored and built it within the Anny when there 
was no Separate air arm, At euch step he 
faced limited funds and stubborn opposition. 

“More than once they taunted me with, 
‘Grow, do you really think the airplane is 
here io stay? 

“Aviation medical personnel were outside 
the pale.” he recalls. “We were thought a lot 
of crazy guys with our heads jn the clouds.” 

But recognition, when it came, was doubly 
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Aviation Medicine on the Threshold of Space 


ofter several moves aind two work) wars, the 
school occupies space in 41 different beulidtnes 
at Ranilolph Air Force Buse, Texas. 
Through the years it has trained approxi- 
mately 8,000 fight! sunedns, including many 
Navy doctors, for the Navy did not establish 
its school at Pensacola, Florida, until 1939, 
Air Force nurses, medical technicians, and 
physiological training officers, or equipment 
-speciiltsts, attend a branch school at Ginter 
Air Forte Base, Alalama (page 200), 
Randolph's young physicians, fresh from 
civilian mternshins. labor long hires during 
an intensive nine-week course, graduating os 
aviation medical examiners, “Then they must 
complete a vear of supervised field practice 
before winning the coveted! ttl of (light sur- 
eon. The school olso offers refresher and 
advanced courses for senior flight surseons. 


Where Dreamers Are Wanted 


General Ogle, the Air Force Surgeon Gen- 
eral, beliewes research necis more “rlreamers,” 
men with minds unfettered by medical con- 
vention. He has such men at the School of 
Avintion- Medicine: For proof, just consider 
a few of their research projects. 

The Indians of Peru live and work in thin 
Andean air above 16,000 feet. Obviously they 


iiipt to. oxviten dehciency-——but precisely 
how? ‘The school. seeking goswers, his h- 


nuncel studies by Peruvian scientists, amd 
it sent three young physicians to join the 
Indains as guinea jags in experiments. 

A gloss lens concentrates sunlight, creating 
heat. Will the lens of the eve concentrate 
glare from an atomic bomb, burning the 
retina? Sehool research found the answer— 
yes, it will—und worked out sufe distunces 
and other protective measures. 

Mental stress decreases your normal numn- 
ber of ecsinophiles, a ivype of white blood 
cell. School scientists pondering this. fact 
asked themselves: Will blewd tests before ani 
after flights reveal pilots who are particularly 
subject to strain? Apparently the tests detect 
these men, but research continues. 

Can we prevent or lessen airsickness? Doe- 
tors take volunteers on rough air rides, know 
a6 “burp runs.” and experiment with cdrics 
Lo. control nuauisen. 

Will other drugs keep pilots alert-and cff- 
clent despite fatizue? Volunteers spend hours 
in fight simulaturs under medication, Some- 
(lay, the Air Force hopes, pills may help bring 
exhausted flvers safely back to their buses. 


aid 


The school integrates lts work closely with 
that of the Aero Medical Laboratory, one of 
the many facilites of the Air Research and 
Development Command, "This lsboratery also 
conducts scores of research projects, most af 
them aimed) at equipment development. and 
helps plan the experiments of a special labora 
tory in Alaska, maintained for studies under 
conditions of extreme cold, 

Long. ago the Air Force school outgrew 
present facilities. Brig. Gen, Edward J. Ken- 
dricks, its commanding officer, says a new 
$8,000,000 home 300m will be built a: Brooks 
Air Force ase near Randélph. 

Navy physicians. unlike those of the Air 
Forte, receive flight surgeon rating as soonas 
they vraduate from Pensacoli, Their course 


‘OF study is lounger, lasting 22 weeks instead 


of tine, Since opening in 1939, the achonl 
has presented jis distinctive wings to nearly 
2,000 fledgling surgeons. 

Capt. Julius C. Early, the commanding. offi- 
cer, had a word of warning as | began my 
Visit: 

“You may think vou see a duplication of 
efiort between our research -and) thot of the 
Air Fores. But lank at it closely, and you 


will tind we often investiveate along convergine 


lines of pursuit. in addition, exch service hus 
some prohlens of its own that require separate 
investipation,” 


Schools Work in (Clase Harinony 


T cll take a clase lngk and found that the 
Air Force anil Savy faculties confer often an 
meétheds of approach, cheerfully way their 


Sertets and discoveries, and exchange lecturers. 


Cant. Ashton Graybiel, a jormer Hurvared 
fistricter and one of the Nation's leading 
heart experts, directs Mensacoli’s medical re 
search, AC the moment ane of his moat pres 
Ing problems fk noise. 

The Navy, working with the Central Insti- 
tute for the Deaf at St. Louis; ts huildine a 
mobile acoustic laboratory te take aboard 
carers. There the infernal racket of jets 
will be recorded and analyzed by its various 
requenctes or wive lengths. Scientiste will 
check personnel for effects of noise exposure 
and experiment with new types of protection, 

Noite-harassed carrier men have inverted 
a Jimited tumhber of band sivnals for com- 
munication. But for years the deaf have been 
able to “talk” easily with their hands: Ohio 
State University scientists will try to develop 
a simplified version for carrier use. 
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Pilots, too, must live with noise, both from 
their engines and from transmission difficulties 
in their tudio frequencies and equipment. 
Under such. conditions, what words arc must 
intelligible te them? 

Scientists from Ohio State, working at 
Pensacola, give about 10,000 word tests each 
year to air cadets. The youngsters sit im 4 
noise-filled room and record what they think 
they hear aver cadin headsets, 

To date, 60,500 words have been studied. 
Armed with this knowletge, the university 
wordsmiths are developing a streamlined lan- 
guage free of poor inteligibility. 


No Time for Tongue Twisters 


One scientist told me that a jet pilot tnivels 
125 feet in the time it takes to say “top,” 
The flyer no longer has leisure to puzzle 
over Nessares, 

Basic research at the school is throwing 
new light on muvsteries of the blood and heart. 
Ultimately these projects may have profound 
sienificanoe for the public. 

Anemia, a deficiency in red blood cells, 
an okl scourge of man, Sometimes it is bi 
to lack of iron, and iron may restore the cell 
substance. but not the count, to normal. Yet 
the Navy has discovered that it Gain increase 
the number of red cells in rats as much as 25 
percent above normal. The animals are given 
protein-free extract from the blacd of anemic 
uniimuats, 

This project, undertaken with the aid of 
California: Institute of Technology, may one 
day help flyers breathe more easily, for rec 
blood cells carry oxygen. But it may also 
lead to a new treatment for anemia. 

In related work, the scientists are labeling 
these additional red cells with radioactive 
tracers: They want to find out if the spleen 
is stimulate to manufacture the cells or 
merely releases some that have been stored. 

Captain Graybiel takes particular pride in 
the school’s new vectorcardiograph, This 
complicated machine projects radarlike puc- 
tures-of the heart's electrical field. Three pic- 
tures are shown simultaneously, one for each 
of the heart's dimensions. 

Conventional electrocardiographs, such as 
your doctors, give reliable information, but 
Navy doctors believe this new technique will 
be able to detect some heart ailments much 
earlier than before. It shoul! alse belp to 
determine the effects of certain stresses en- 
countered in flying. 
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Through personal research Captain Gray- 
biel has demonstrated that varying G forces 
can subject the flyer to bewildering illusions. 
For instance, he might see the Washington 
Monument bend like a reed in the wind. 

Here again the otolith, so important in 
weightlessness, is the villain. [fa subject 
seated upright is whirled at muderate speeds 
on a centrifuge, he feels that he ls changing 


position, Stationary objects appear to shift 
location. Gravity 18 fell as a force pressing 


upon him ad an angle fromthe side. 

Captain Graybiel gave me a ride on his 
centrifuge so T could see for myself hen dis- 
concterting the phenomenon can be. 1 sat 
beneath a black Hood and fixed my gaze. on 
an illuminated vertical bar, As the centrifuee 
gained speed, my chair seemed to tilt on its 
ide, even though | knew it was bolted firmly 
to a platform. And the vertical bor, just a 
firmly fixed. promptly tilted ot an angle! 

My eve, like my bedy, had been fooled. 
The sume thing may happen to a pilot during 
changes of acceleration. He suffers what Cap- 
tain Grayblel calls the oculogravie ilhnsion, 

Other car organs, the Muil-filled semicireu- 
lar canals, also play ticks. A cinid delights 
in turnin about in a circle and then stopping 
suddenly ta watch the room whirl arwund. 
The youngster excites his semicircular canals, 
and they require time to return to normal. 

This Ulusion is anything but delightiu) to 
a pilot snapping out of a series of fast rolls, 
Fixer! objects on the horizon seem to sail off 
into space—the oculogveral ihiushor, 


Box Takes OF and Flies 


Captain Graybiel investigates this phenome- 
non with a Link trainer, or cockpit mock-up, 
that revolves on a pole, [7 volunteered as a 
subject, anc again | rode in darkness, this 
time staring intently at a box outlined with 
tiny lights. As the trainer braked to a rapid 
stop, the box-soared up and away like a hind, 

Subjects tor the captain's eerie rides include 
(leaf persons who have lost the inner ear's lab- 
vrinth. Significantly, these people do not ex- 
perience the [lusions that plague nonmal men. 

So, in schools and laboratories, in fast jets 
and high-flving balloons, the men of aviation 
medicine continue their quest for new facts 
and new methods, At times their problems 
seem insurmountable, But they yearn for the 
stars, ad each year their work carries sonic 
lonely pilot to new heights on the vertical 
frontier. 
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Todaywe'd probably have cotten o tomato 
juicé rubdewn of in ammonia rinse, both of 
which are considerably more effective, but still 
not completely purifying in cases of tictreme 


wituration such ws thos. 
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wind of the house ond picked listlessty at 
plates of beans and pork. chops, That eve- 
nine we were bedded on the downwind porch 
with burlap for covering 
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San Francisco Trafhe Gives Wide Berth to a “Headless” Skunk Roaming the Strects 
lie Grad caught inside a tin can, this unhappy. creator winders! in ciecles until an SPCA nent TEER is] 
the headgear, Sboch to the agent's peliel, the animal proved jo te a de-scentce fet 


put to keep their stomachs comfortably flied They learned how to smell where the fool 

At this time in. the life cvele the mother ish turtle left such a estrone scent while laying 
skunks cumstant search for fowl tokes her ‘her eves onl hew to dig them out with 4tubby 
abroad durma davheht, though she prefers powerful front paws. Side irips were made to 


to futt only at night. stikes, grasshoppers, the marsh for frows, and an argument was 
coiyheh, beetles—an erdless variety is pre- likely to ensue as to who was entitled to what 


sented the youngsters (nage 285) 

Al six weeks the young began making short [bites 4 leit their naked naw prints where min- 
forays with their mother and spent some hours nows hod been trapped by receding waters 
ech a 1% frolicking like kittens. at the den purel thes lesermed which SLUMPS: were rothen 
Mmirance, >oat Weir education began, owe to beuse beetles and insect lorvue 
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Dhey discerned how to lurk among the rushes 
In which the blackhird had built its nest, anil 
pethaigs there i the réason vou beard a bird 
that night last 


Cry te SLiMiNer 


From kindergarten in late spring to college 
in the autumn. the mother skunk teaches the 


youngsters everything she knows. Then when 
the first snow falls. and beetles become scarce 
nnd droes have hibernated, the family may 
rid a henhbewse or perhaps even move in be- 
neath the Hoan of the roust. But 
chicken wy o¢ fb bonus well cde- 


count every 
chicken cevw 
served for the constunt pressure the skunk 
i a On fit, Mouse, And insect [r yeas. 

LS the temperature cins an totter States 
the skunks make fewer forays, ane i 
Aut comes a southern breese and ie wannth 
elves down the den below the frost line; then 


the skunk ventures forth to tramp oll trails 





last, 
as winter cliges in, they eo below and sleep, 


And perhuips ent a shack before won back WW 
Sheep far another nonth 

Ty personal experience with skunk« during 
these brief winter expeditions would indi- 
Cale that the animal i neither so alert no 
ay indignant at bene accosted then a5 curing 


Warner meth, 


Teeth, Ton, Lsed as Weapon 


My voung Lahrudir retiever Ace scooped 
up Oo beaut black skunk curing ore ]anu- 
ny thaw and insisted on bringing it to me 

a the skimnk rolhed 
In ite lense skin and fastened it= teeth mtu 
Aces solt upper lip. Nothing the dog had 
ever retoeved before had bitten hom 


Instead of spraving the «leg 





an te 





ropped the skunk and retreated—tor which 
[ was imnmeasumbly grateful 

Mv lreh setter Patsy. wise in the wave af 
Skunks, baroedd within two feet of one lelore 
cilher was wware of the others presence, She 
Inoce on point, and the 

Thev stucd motionless for several minutes 
Chen, 2 
Word iver se. cautiously 


eeomk ¢licl like wre 


if hy sereement, each inched back- 
ond when five feet 
wtited them they turned) tind went abens 
their bosiness af hunting as if oothine hvac 
happened. 


Skunks browelt inte clase proximity to oman 


ll 





at on early ace rarely exhibit belligérence 
later, except occasionally te strangers. George 
Speidel, director of Alilwaukee's:zoo0, usually 
bees all resicent skunks deodarized, however 
nite one Of se bitter of seven. broke faith ane 
rst ApPPeErnnce on 
handing the skunk 
Thomas when the 


of oll times, durinw its 
feley sion Spacidiel was 
to announcer Crardon 
VOU ESter levoelerl oft ciel bet ri 

The deadorizing operation is a simple one 
which any veterinarian cain perionm, prefer- 
ably while the nimal ie very voung. Ef ban- 
dled reruloriy thereafter, the skunks become 
as docihe ond aminbl as kittens. 
skinks Ray il since 
thov are poLniebly easy to hotisetnenk, How- 


‘Tame Can be incurs 


ever. they would much prefer quarters out of 


ius Connie rcial | i und cai foc cereal. 


bread, meat—practically any edible thins. is 


lime) fur Alegehutis, 
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‘imce save 
ilk 
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ro avin 1 ru & i a 1 zt iy qo BELL a aa 
ney DOVE pose With. m0 ty chicken «i ¢hic| Pe, Sy a S Magne 
is ine AUT Liars re Foe Parl eet 
lates and with Pze CAs being eT : ie : 

Cel ait Orr, Taw miral. potatoes, Mik, Atl conted 


Li eyrited! y ye fy » 3 i - I j I r i . 
pha hograpehas next to a Can 1 i tt e thi Aucitarie aches Weer to fee comer bowl, ete 


Cat linww! mitment Jfimmy mettle nares pur growile: hi bee: antl esreeelian 


fake it clear he doc mot wih to be pestered while clinin 


Skunks occasionally are taken matty , 

Fr i ma 7 at RUAK tnkes pp. hwo iath fold wreaths F riiat lena 

lor strolls on New York® Filth Fe 
minke him drow [lead cradied in paws, this voune animal 


ernie Hamesses ve to lhe 
ise, ee the shounk, [eine 
rember of the weasel family 
an slip Fight aut of & enllar. 
Cnivriunately, owners of 
some cenclorized skumks have 
BUowell the anole fo weereler 
off, to become wild gaitalm. Be- 
feit Of their spray wins; ther 
fre oS felpiess pmimst oLIckK 
as soldiers sent unarmed into 


wattle. 
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mint enacted laws recriring the 
Serie lateeling af fur products 
retailing at 35 or more. skunk 
oocusinglly come ta orket 
unilet fancier names. Esirhy in 
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Fuby Doll Rides the Rugdy, Barbora Provides the Push, and Jimmy Guards the Hear 


A ect skunk com be trained) (0 weet a harness anid, le Wilke! an 4 teak, 
io within 
fanclir tole bh de-stenbed pet.on the subway; hie alwavs éele ii seul 
freer 


Wake. masett om an Arctic weather elation, gal 


coir Walking competion, althwugh stinetinies lhe 
Crockett craze, which set the Nation's small 
iry to nehting imaginary Indians, wits respxin- 
sible. (Ghuickly exhausting the «upply of coon 
skin scraps to make the low-pricerl frontier 
cans. manulactirers began dyeing and using 
other furs; including skunk: 

Even when the skonk's tur brought good 
prices. and even when in some areas a hounty 
was paid for its scalp, since some thought 
the animal was spreading disease, these in- 
ducements rarely made senous inroads on the 
over-all skunk population in the Linited States. 
Hut many fall victim to speeding cars, 

Farmers, particularly those with duck. ane 


Site travel alait the woerle 
1300 males oF the Gaaortis peal , New York 
Yours Barbara Fos finds [itnmy an 
tn ride in ile caries 
fish ponds, have special reason to respect the 
litte black-and-white animuls. bees al smaype 
pine turtles, Uhoke relentless enemies of penne 
life. one a choice item in skunk clit. 
Resourtetul ws. the white-tailed deer, un- 
oheshed as the porcupine, pric enough ane 
thd to live beneath the chiaairsteps wh ciwileei- 
tian where insects, its principal fare, abound, 
ATeohitis hoes a better chance than oueny «thes 
arnials = fan 
That's Just fine with me, ‘Because every 
time | ste a skunk or get.a whifl of its feral 
stench, Dim reminded ta mind my own bial 
ness—aA sure Way to keep out of trouble. 
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it enjoy the 20-day vacation of your life with all the trimmings* 
a aboard the luxurious s.s. Independence or s.s. Constitution 


SUNLANE CRUISES 


for as little as 


$52C 



















* Private bathroom with complete hot and cold 
shower bath facts wih every stateroom 

*% Youeat, sleep, live, play aboard your floating 
luxury botel AND vou see the oldest, moet hits- 
noric lands of Lurope mM the casiest wav imaogim- 
able no problems with luggage, customs, 


HERE’‘S WHAT YOU GET: anainar estat ahi 2 ee 


J | ot Phy : tir KiF aol itm cil i) on Be ail = 
x EUROPE! Time ti vi ashore al 4 ar niore | TIMED TO TAKE ADVANTAGE of the sperh 
romantic BOS On Carn Cruise . mors like 





velit Fell weather on the Suntone fo Evrope howeencear 
Cannes on the French Riviera, Gibraltar (shop: it Wormer thon Moy ln New York, yet Septaenboiy 
fers mi raclise |, ric ariel bie Linton Kivieri, ava ne pes anly a milla Fu} 


| 


Naples, Lisbon, Barcelona, Aleeciris, the Azores 


, | TTT ie. . f hy Pook Oo at ry a cl sen | a = 
und Palermo (ports depend on cruise chosen } ATTENTION! European trevelers on.catended visiis: 


* Eight voyages to choose from salle from Enjay the cruise ports en route to Europe! 
hweew y ork ae Ft 4. 15 nd 27, No Hy si 
Mew Tork sept Gel are i FOR MORE INFORMATION on Sunlane Cruises, sce 


IS. 20 god Bec. 10, each of 20 days dursaten | 
nd Dex ¥our Travel Agent or fill in coupon below ard send 
Ea} 


Lite whoird ship w wendertul, For exampis 


* J fabulous meals per day prepared by maser AM ERICAN 
cheis. Come buck bor scoonds on <leak, dessert . 

or wheat You With-all a& part of ‘vale Sunliner 

accommocdstons: of Course. EXPORT LI NES 





* Lusunous Cabin Class accommodations! eee 
Completely madern. a conditioned stateroom : 
that converts to handsome living room by day a9 Breedway, New York 4, KH. Y, 
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39 Broodwey, New York 4, M, ¥ —— ! 
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THE 100-MILLION-DOLLAR LOOK! 


Extra performance for style-conscious motorists! 


Lai 1 wet | | a 


| Fe = ’ AMERICA'S MOST SMARTLY 
} SLER“=< 








Its Making 55 Famous—For Fun! 


For sheer driving pleasure, 
Chevrolet's stealing the thiainder 
from the high-priced cars. 


Let's he frank. Up to now, maybe there were 
reasons for wanting ont of the higher priced 
cure. [0 yon desired) something really special 
in the way of driving fun, vou sunply hod to 


payoa premium to get it. Leaally, a lig one! 


Net any more! The Moteramic Chevrolet 
taking the play away from the high-prined 
curs with pure eactiement on wheels! 


Chevenlet’s wee "Tuebo-Fire Vas" puta a 


Motoramic 





CHEVROLET 


heaping hoodful of fun under your fnat— )h2 
lop! (Special to adventore lowers: TAO. hep. 
“Super Turhd-Fire Vi" is optional at extra 
evel.) Lon can olen choose from the two highest 
powered (sin tar low-prior fell, 


As for drives, puet name it. Chevrolet offers 
Overdrive, super-smooth Powergtide (extra- 
cost options! aml a mew and finer Synchro: 
Moesh traismesionm. 

Find out how the Meatorumice Chevrolet puts 
new fon m yor driving life! Toke the key 
at your Chevrolet dealer’s—and you'll want it 
for keeps! ... Chevrolet Division of General 
Motors, Detroit 2, Michipan. 


See and drive it at your Chevrolet dealer's 


An important messate by the Honorable 
Charles Edison, Former Governor of New Jersey... 





‘Then I realizec 
something could be 


done about 


@) 





Honorable Cheries Edison, som of the late 
Thomas Alva Edison: Chairman of the 
Board of Thomas A. Edieen, booorpersted: 
former Assigtint Secretary, then Secre- 
tusy of the Navy) former Governor of 
New Jersey; officer and/or director m 


my hearing loss” 


“For years T had been hard of hearing. And 
my Gordlition became progressively worse with 
time Coanveriations wore dificult, conterences 
were a struggle, eveti social afleirs lost their 


pleasure for frit, 


“Arad =o I head a sectous talk with my phyel- 
clan, whe tole me T could be helps with a hear: 
ing aid. It wae that weed that] started wearing 
a Zenith, 


“Speaking from expernonce, [ say this to any- 
ine whe on be boloed with o herring problem: 
Don't delay! I wish T could explain, particularly 
tin veunper people with hearing loses, how in- 
poricit it is to peta heoring ald the moment 
your Physician Teconunents one, For better 
- atid more 
cnyayment— oat ererything that this great nation 
hat to offer each of ws.” 


hearing Tes hs iii ‘pF pRul Luray i 


We ore grateful te Mr. Eciieon for granting us 
BeTMiZsicn to place fis important message be. 


fore America’s hard of hearing, 


Mer. Edison ts one of a distinguished group of 
authors, shitesmen, sclentists, executives arial 
milliotoines who can aiferd to pay any price for 


on hearing ald but weor ihe $70 Zenith, 


Some poople who do not know (he astonish. 
ing facts about hearing ald prices and quality 
are surprised when thoy learn of Zenith’s wide 
spread aciplance by those who always buy the 
finwst. They find tt incredible that fenith Aids, 


md industrial orgunizations 


melling for $75, 30) and $15, are MNS pesee 
by others priced of $250 tn 3900 and more, 

Inckred 1 does seem incredible! Yet the an- 
ower i ALTE: 

AU nuvcee of hearing aide cost cbout the same 
fo monufanture, Highest quality 2enith inatru- 
mente tio not sell Jor S250 te SOK — aos do many 
other —fecauee they do not include a. frigh 


profit markep for socalled “selling expres” 


You cannot buy a better hearing aid than a 
Zenith at any price. Anyone who tells you «lif 
ferently is misinformed. or may have on inter: 
est in your purchase of a more expensive nue, 


2enith's superb line af § tubeless tromsistor 
models offers 432 individual power-tone re. 
sponse modifications, Get the one best sutted to 
guur hearing lac—no extra charge, no hidden 


“hhhing coasts! 


We invite you to try 8 Zenith Hearing Aid on 
aur lOday Money-Back Guarantees, Use jt al 
home, work, chureh, anywhere—you must be 
sntiatied! Pull-Yeor Warranty, Pive.Year Serv. 
ice Plan. Easy Time Payments. Stock carmold 
provided: custom earmold ar bone conduction 
device atsmall added cost. Your Zenith Hearing 
Ajd Dealer is Gsted in the classified telephone 
directory. Or send for literature and local 
dealer list: Dept. 4V of 


ZENITH RADIO CORPORATION 
S801 Oicierns Arerus, Cheettge 39, Minos 
fanith... Seyvalty of Aoere, PV oad Hearing Aide 


Mention the Naticnal Gengraphic—i identifies youn 


many nationally known civie, educational 


YOUR FRIENDLY STEWARDESS 
a 8=—(( 


NOW YOU ENJOY traveling more than ever 
on the Vista-Dome North Coast Limited, 

Your helpful stewardess—a registered nurse 
—makes you feel mght at home on your trip. 





YOU RELAX, HAVE FUN! [t's a smooth, 
restiul ride on the train that won the 

[954 Passenger Service Award, It's eco- 
nomical, too, with low family plan fares. 





4 VISTA-DOMES eive you a breath- 
tuking view Of magnificent Northwest 
scenery—wherever you look: Two 
sleeper domes und two coach dames 
make sightsecing convenient for every- 
on¢-—and al no extra cost! 


SEND NOW [or “Northwest Advéen- 

ture. colorful free booklet. Includes 
California trios. Write G. W. Rodine, 
fl Northern Pacitic Radway, 

St. Paul 1, Minn. 





| MTEL 


one of the world’s | 


Be Ane trains! 





CHICAGO - TWIN CITIES + SPOKANE - PORTLAND - TACOMA «+ SEATTLE 


fantjocg kh r il I rE - 
Mention the Nationa Crragi@phic—tlt identifies yoo 


TO DEMONSTRATE...4 scmsiate way To HELP YoU UNDERSTAND MUSIC BETTER AND ENJOY (T MONE 
Will you accept without charge ANY ONE of these high-fidelity 
Music~APPRECIATION RECORDS 









Richard Straiss’ Tit EULENSPIEGEL'S 
MERRY PRANKS 


Prokofievs CLASsicat SYMPHONY 
: ‘Britten's THE YOUNG PERSON'S GUI 
Smetana $s THE MOLDAU com one p27 ose: Sar steal eal snrh airy 


Goorgo Saoll, (etait Alfred Wollenstein, ioideiieg Music 
Mrdie Appreciation Symphiny Orchestra Apprectucan Symphooy Cinchestre 





‘LS-Bachs Suyre FOR ORCHESTRA NO. 3 
IN D MAJOR 


Grorge Sraeill, titdnvimg Adudec A Ppreciziinng 
yyinguhionwy Crchestre 


“Wagners OVERTURES TO TANNHAUSER 
iON OME 12° Bisel and D/E MEMTERSINGER 


Narman Bal Mar, eeutimd Landan Sy fenygetera ny 
Cre les tra 





‘Mendelssohn’ youn concerto 
IN E MINOR 


Alexander Smathers, imtactias Stodiom Cowcerti 
sempre Uneteera = Frecdefl Lack, TV wdines 


Schumanns PIANO CONCERTO 
IN A MINOR 
Eileen Flivier, Pianin 
Thomes Scherman, -sduiiimy The Litele Orchestra 





SFONSORED BT TRE BOOK-Gf-THE. prince ieoaut devia iia diver Inu laut recojuis of ihe highecsl pli Tit'y = 
MONTH CLUB, [hia few ices is ile J APA Tis Reo hieet Se EP Moe Viewing They 2re 
signed for those whe enjoy good this oeed—for a fuller understand- of two linda: first, a scaled 
Pubes PE WhO ate aware, boo otter, nmygtot msc—hetier than any mean = =6Stamdard Recod—a nwielver-ineh 
trail they ad not listen bo ort with ewer dewacd, This enioveble form diac—which presenis ite permurni- 
Complete Nitiheria iting ptial A) ALE a Of sel ediicinon can he os Lis ince Of pnt ane, the anal Yuk cn 
culion, There is no debt irc as the Mimic Appreciation courses = thir other. This is sold at $3.0, to 
the fenaon: men of Gs are nie Bl veri eh nmaity iinyeradies fliimecTincins only. The olher & an 


Abiiler-Oinke Record —a terv-dach 
thae—pnipnd at S40, Tie laner fs 
Pitile rveipels such month for any 
srhseniber whe may altendly have a 
Liintaciory leng-paying record of 
the wrk hiritig preweiied, (A sell 
Saree & added to ihe Pitre shears 


Ww cover Alive and humaine i 


YOU SUSSCRIZE SUT TAKE ONLY THE 
RECORSS TOU WANT A new WL 
C-ArrOOOCATION Foscomn will He 
eet Tor sirbactihers only every 
month Uitiniately «ll the ere 
nmaterpicees of music will be in- 
Clided. The Lunnouwndernien| beaut 
eacti forthooming record will he 

nie Oy the netted camper oni 
fthukic connor Beenw Tavior. TRY 4&4 ONE-MONTH SUBSCRIPTION. 
line peed this deectipine eeeny WITH NO OBLIGATION TO CONTINUT 
fini tis take the fepord of neat Wis net make a simple trial, ta 


{ ta « 
Te : “— hess fe ie res — ai ae be chi ae 
f ing Where ba full performotee f low tte Ae office! fo dake er fe HW (tet POCOMEs ure oe pbeuse- 
i ON OME SIDE | 5 erest. ftivsice) wrt i, i ‘is Atul able wit os enlightening oa you 
1] 7 int 














} | yore Pra id Myre hy rr et af ale 
lie Pitre leat Bretiegifas whe pile 7 fea te oak mre ree iris micimate!’ The acer = woe 
HI Lite ail Peoierheed tinttnetian bi Me sun FOU May stop the tabsopticmn al " a oe: Re Teco yin 
8 try and abromd, Yau titer to thods perform. Ly Leite Wiel) Pirie! choose will IM: ser lo pou ot once. 
) i GOCE re. HF. afiereurd. ma 1 ere Of are 4 Ce Ws anil ihe wut} 
5 fad toe TWO TYPES OF RECORDS AVAI\. Scrip Lneinkely after bveciring 
eh q - ' | v1 Lig ATP * T Wit on ore | = ul ao a A 
GLE | i ie AP RECA Ts MS PET, Cee Week tl it i TRETE ra | ivy 
-— he — = — _—— Rtccnm ate heh Aechiy lone ios tire hited files 


PLEASE RETURN ONLY ad Frou HAVE A dad's siniin RECORD PLAYER 


== = , 5 


MS C-R PP RET LAT EO ercoent ria aa MT rere DEMOMITHATION PECOeD 





a E rah - cl-thasManéh fiek, fae PLEaUE LER ME 
143 Hocdees Threwt, Seer Tork 14, M. F ) Skea” $V Peokeliee! i Sepa 
: Ku iPiis gic fico py grigt 
‘. Piegae aad ime at eee Whig aa Erne & teh aie ene 
\ titan, ine Mice. Arie ternin Elks whe Mell ahs Fs dal : 
; di Par | : Bach" a. la ee 2 ee 
aah hecaed @ the tebt ind «ole tt Seated bre and ri 
1 limite le me Pm erie j k 
Se retire" @ BLSrichs eh 
; OL a | el bie lint Carmcury i Ginceria 
aq Like o0etina fled litre § [i 
i hal ali Lie) ie iii DDE thel, fs mw filiherriley ] 
OM THE OTHER SIDE intoaie wt Ge ue FE am ont cblignied ti buy any mquicl- | 
al Pi Chie OMe ane WOE He Ene Det ier of fecurds, Goi nmey take sadhiade 
CILTE UW the S00 Piet een ieir with iki? Gitomer Ff wank Au } DG 87) 
TCR PRs nial 1.) Lak Pe a TEE JUGib Lem ale tiie cher Tc 1 
con leer but len: in arder ta bike. fest peer ur err time there 


Hdiftrenioal! Lite Brit File , cep win Glee. lit the iritee 
nth fant th Ire ll ar ena 





Park Ranger 


i 7 


= 





Guardian of Glaciers and Grizzlies...and he works for you! 


At Ghicier Avwlioral Park astride the Continental Divieh 
in Atouiana s Aoeckics, you || eee some of the world's nmi 


| a r = 
PLCC Sener . Peet il [ht ks a valle pa 


sone 6) living ghickers. Here you'll fired nicontain pots 
bighorn sheep und grizzly bear... fossils of plants that 
Lived eld ot bd lbicer. eheatirs ach Pri i Deide Peak fron 
whose dope water flows bo the Pucific, the Cull ol 
Wenico arect the Arctic Oleeaus 

GCuurdian of the treewures at Clicker, and thought 
the 24 oolllion wornes of the Nationa] Park Svstem. is the 
National Pork Service Hanger, A danverous rescue to be 
bunch | Torest fire to be foteht.oa then Cys beers 
to be answored — all these are furt of the riinger’s jobs. 


rear Stephen r. Mother, first director of the Park 


fs A An ia V/A Wher FF, hationel P- vue (- vot WOE 


Pal Service® agencies of the U.S: Denartment at 


ome of the 


CT! 
— 
T 


=a 4 = = . =i af 
ce tie lita mor, fOr 1s: Work In (he preacnanon 


Burd: pebtrpn tation of our reat 


iy 1 
nutiona!l heritage. 


Service, down to todays rangerin the field, the Man in 
[ne Steteom has serves the-nation well, Davy Crockett. 
Lue) Benie, Kit Coreon and the others CU res. esa — 
their wild, beautiful Americu is wmaller mw... but bes 


ie a ee | | han Pe thi | cl rn pred Cul sniuke 


Free TOUR INFORMATION — Ask for our 


United) Stutes ap featuring the National Parks ound 
A Tintittienats 


Satiorial Parks. let os help eae piligns your-trin, Write 


a \ E 
TF vou would like ta drive te any of the 


ireay Ihr 1 al | Sih ls I hii i UF I Lo, ay itd | ith A aes 


| 
New York-2th NY 


SINCLAIR 


A Great Name in Oit 













_ 
i 
a 





SEE MORE...DO MORE... 
HAVE MORE FUN! THE 
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Nevada's latges! ond most deluwe resord hotel, Wilbur Clark's beoutihd Deter? inn, in Las Wegoa, With |b more thon 270 ocres 
and Olympic-sleed pool, the Devert Inn affords the traveler all thot he might went in sport, recredtion, ond pnt ploin reloxotion, 


Hertz rental rates are reasonable . 


or trawel hy pl 


ie OF trun 
reserved tn adwince 
a lean new Ford Fordonitic 


Will cost vou fr 


250 (its if a Week —inotyy Wire cr 


tevie richinigt, 


rates are siightiy higher 


[t chee are 





hes, (oonve 


.. whether you drive a Hertz 
wel have 7 Herts car waiting at your destmation. Your car can he 
hy the Herr office in. your home city 
cir other Mie: car in Lis Ves, 
Whenever you want—you will pay 


the cost is reduced to fy 4.0 


tar fram he me iO Yagi SH, 


For example, this t what it 
Nevada 


only fy = a a I 


c bal ait ssis 
a Oh ar wT a 


a pers. (Rates wiry ehehtly in ditferenct 


And Hertz turnishes all gasoline, ail... .and 


Bie InSsihance May the entire rential jeri ra awe OF FO EXITS COM d 


HERTZ SERVICE: “#27 ft ke and how to get re. - 


Simply look in your telephone directory under "H" for 
your nearest Hertz office. Show your driver's license ond 
proper identification at the office ond off you go in a car 
Gi privale as your awn, Rent for an four, day, week or 


longer. It's ag easy of checking into your hotel, 


For the entire rental period, Hertz furnishes all gaso- 
live, oil... Pubic Liability, Property Demoge, Altre and 
The ft Inwrance, ond 5100.00 deductible collision protectian 
=a no extra cod! Ifyou poy for additional gasoline of ail 
on your trip, Herts will réeienburse you for the full emeaunt, 


To be sure of o Hertr car locally or in another city, 
moke o raseryalion in advance. Any Herts office will moke 


HERTZ ent A Car SYSTEM 


one for you, anywhere, for any time. Alwoys insist on Hartel 


Hertz Rent A Cor Service is ovolloble a! neerly 900 
offices in ower 350 cithes throughout the world, For your 
convenience, Herts issues Charge Cards to qualified 
Individugh and firm, and bheners Air 


Travel ond Rail Credit Corda, 


Additional Information—call 
Your nteres! Herz office or—write 
or phone Hertz-Rent A Cor System, 
Department B85, 218 South Wabash 
Avene, Chitgaea 4, 
WEbstor 9-5)45, 


linear. Phone, 





hice cersiag pou in mere the S30 cites om thee Unlled- States, Condado, Alaebet 
Matis Aoege, Mee Teolond, Cote, Mull), Pemrte Koes, Jamcicn, the Virgie 


Idande foeeet Beira, beiand, Preece, Babgme, Holdoed ged Switperionad. 





STANDARD PACK ACE 
NCTE SHEETS (6x7), 100 ENVELOPES, Id 
jjdasereial iad wo aie hill) Liter $190 
| «. 


1 mn. | ' a 
i ia | ee Le es ee a | ipesid 


ENVELOPE PACKAGE 


iy ite kh f Pes " 1 1 rh ie 
roa a F J 


Stundord Parkoge only}, They seal ight @7 CC) 
1 Het $1 O, 


Perieict if ruil a ey Be. tt 


GDELUZE PACKAGE 


I=) LETTER SHEETS (than ltd), 125 MATOHING 
| j 1 7 
EAVELOPES. all ity fesoiger joer, A ci S900 
| bb? Corr nye ees 1] 1 | [| — Li 
Alakimim printing—+ lines, OU characters per line, 
Lal Bi mic VT beey ne [! rine on bee] i Eg 
ipere Tia | Li roel wial ii ier | ii! hi OPer, 
! | tir i | = it ani ri fi ait i p PICs iy 
Lined | st =F *s, hi 'y I! FLL 
tail z Al ai | 
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LICE =Latiey 
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i ri baw 
rd Porckay 
OO) ery - pri 
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fi uty Se ey 
be I Mean mete Las 
hall ses! 
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Worlds Best Reason for Ordering a Cadillac ! 


La ial tribal mo 1a likhus iMTer a0 tell miu. fis farrials 
) L 
Prnpnitaerits Tie best ol all puede for nuke the move 
ithe Car ol cir, 
How wondertul oi, for instanoe, Gb be phil to sor 


room) your toyed ones with Cadillac's superlative 


wilt goal salety. Fverv lowiry ail mntenience 
ann omodonne safer known tie Gulenietive scorer 
rifles with them throuwech every mile 


Ariel didw pittech the car adil to o farly’s daily 





=e + a 
= 


EEE Bat ir rite fin eae ee ea | Lu i: f | ff LPerP are SS fA a ie pee 


hoppiiss! As a anne of family pride arid pleasure . . . 
it is: truly, a thing Apert 

Arle melt Ti ewan 
Th fact, the cm 


i owvery pb of eae ard ernie wr) Lago kee ge 


finely ti the fart r qe 
Dey Lael is SUE at rigs 4 mca retical 

i vou think the time has come for vowr farily be 
erayayy the ecountlesa benelita cf Cocdiblan peers hin 
wieit wour Caciilan denier today. He'll toe hua ppey in ae 


At ane Tinie 


a ara vour famils 


















when youre going places 
there's nothing 
like a LEICA 


find the mew LELOA M-Sowithout 


equal for compactness, versatility 


























and ecsy operation Let Wwour f FICA 
dealer she Gf Wot the Triehy 
automatic teatures that make it the 


World's most aclVvanced camera. 


M-S 


ffetime imvesiment in periect protagrapny 
& LEITZ. ING... 460 FOURTH AVENUE. NEW YORK 16. N.Y 


Dliatrifbwiors of the werid-faemous preducts of Ernst Lalty. Wetrlar, Germany 
hy LEASES + GAMER AS = MIEBEREA SEOPEAS = BIND EVLA AS 


YOU CAN STILL VACATION 


EUROPE 





/ 7 AND VISIT 14 EXTRA CITIES AT NO EXTRA FARE! 
f~ \ ees Oheres still time vou oneener to cities for ie round trip fare to only 
-_.. pack the memories of o lifetrme one, Poy later, if you wish 


ints) an S-A-S European Hobhidas Golden Autumn Tours...C hoose from 
Follow your heart to London, dovend of S-A-S Aar-Sea. Cruises: 
Pars, Wenice, Scandinavia, the nun tours, Continental | rips 

fabled Rhine, Visi up to 14 extra FEDUCED FAMILY FARET COMING NOY. 1 


er 


| a 5 ¥ODRY FOR | 
mMiTcH MILLER | 


MUSICAL = 


ie —SS OE EEE 
Lt 
% 


Gat thi eaciting, gilteren!, gay 
frore!l plonning kit) 'Evrapean Heli. 
doy. Hi-Fi 33, pm record of 
fiavel in muse, ples colortul toci 
Packed Bromeliad, jurat £1] Gd. 





, andinavian Airlines System, Dept. 
“* 20 Bockefeller Plazo, New York, M. Me 
[ |) | ENCLOSE $1.00. Please send ma the troval 
BPionning wif, Furcoean Haticory, 3314 
| Tem Hi-fi Cslumbiae recerd Ag aired wie beck ihe, 


SCAN OIRAVSAN | | Mease sond me fran folders 


eee FPP ae 


| dicen 





See -Your Travel Agent j 


Ad tte 





peed. 


and Quiet Comlort.too! 





Pecthevd Proudly Fnetles 
diterimindting travelers to enjoy the 
nnique combination of speed and 
quiet in ite new Sy per Constella- 
tions, the Jargest, reomiest airliners 
in the world today. 
hew Super Constellations with 
more powerful Wright tor lia: 
compoind engines prowide faster 
actimdules. Awad advanced enginerr- 

[ie ives you far mere comndiert—leest 
| oir conditianing, widest aisles, big: 

pest, srita, largest windows, aed bay 
. for the bewt sound proafing—or those 
\ wha want to enjoy travel, 

Oolet, quiet, quiet comfurt in a 
henutitilly decorated S-cabin otertor 
thesiened bw Heary Drevfuss—featur- 

ing the de luxe starlight lounge. 


Vovkheved 





FLY SUPER CONSTELLATIONS FOR BOTH SPEED & 
QUIET COMFPORT— ON THESE (8 WORLD AIFLINES 





Lis PRA OD SP RD iPr APA B9ihMEe + Slee 2 
EET LET RaeeRAR ETC BIR LIAR! ide eh ee 
HATRED. AEST ALPLIRED ® 0 ORR TET EAN LSTA Reid, = 


Daath : BESSA 2 REPT 2 Ter Tee eA Pee 
fies £7 Lae) Ped. Pee ORL BERLE OUflClUl 






















ATRUE EXPRESSION of 
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Many are held in high esteem, Some are giants of fame 
ind foruwne, others humble men of history. Yet alike, we 
honor their renery in the finest American tradilnen... with 
heautifial, Perrine! maniuinents. of Select Barte Granite 

For cach individual cach family ond each aus there 
isa Bane Goo Monument that will express the deared 
celing of respect and tribute 

Oniv in farer, Vermont, can vou obtain fine Select Barre 
Granite . ond aay in Barre can you fd cape cratic 
men with the artistic talent for creating monuments of rore 
beauty and character 

Consult the Baie Gutio dealer nenrest you... atid 
remberritecr cen Mon 1 tal B 3 
ument is dackes by a 


wri iti eee 
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FER FROCHRLET - Baker Gown, Rasen 63, VT 
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Travelers Checks 


= i i Hes |ralary 
| 1 GEE Aig lands I Lie owlands, 
A | ; a + ne ie | : 
Natianal City Bank Iravelers 
hy emruin the way! Snow as 
ote eee wi 1 40 Aor as al 
1 gq — 
Dae traveler ¢ Friend hHecsauce 
i . a a | Tr] 1 rin | i a | Prec 
[ney are spendable ike Cash the 
I . a: | 
World Over, and are pramoty re- 
funded in full if Jost oor stolen, 
= : 7 . is = ' = a i 1 . | 1 = t , : 7“ =“) 
[ec Lt | Siu, el i J th N : 
. ryt 2. 2G 4 ime 
Cenomnalons rl SOF Der PLU, 
Fs Fe 2 7 =, + = 
Buy them at your bank. 


The bes? thing you know 
wherever you go 


NATIONAL CITY BANK 
TRAVELERS CHECKS 


fink ad by 
The Porat Sotiena! Cire Bonk of Mew York 
Marine? Feder! Geaeail lnaveonce Corporction 








Blercticn the Azteca Herugraphice—ft bile ea pall 





“The Three Musketeers ...and HIGH BLOOD PRESSURE 


L 4 SRICAL ODIDANCE, reay ard wet comely... Chese 
AY 8 might well be called “the three musketeers” fletit 
ing hich blood pressure, For when they work together 
.>, 28 "The Three Musketeers” did... they may help 
protect you fgainst the leas senous type of this disorder, 
Gf prevent complicatwns Wf wou have it, This fon of 
high blood pressure, so-called “essentiol hypertension,” 
neeOUnL for tote than 90 pense of all cases. 


Victims of hypertension ape often individuals of reat 
drive with art inclined! to push themselves beyond 
acrisrohe Limite. To lessen strain of the heart, o leisurely 
poe OF living ts desinatse, 

Among other things, the doctor miry recommend 
intervals Of rest chris the day... amid he will perhaps 
mormon tt least cieht bows of rest every night, He 
will also urge palients lo nveud siuationa which cause 
Pri fenaion, atkch as feed lees arenes, 

In addition, he may supeeat other things to relieve 
siress ond worms that tend to keep blood presaure up. 
Mild exercise 6 not only usually penmissible, but even 
encuuoigel Infact, thins tht help divert the mined from 
daily troubles-und keep the patient from becoming pre 
acoupted with blood oressure kevels: con meun the differ- 
ence belween trving a useful or an insitisfectory life, 

Weight control may be important, too, in nehleving 
hi¢h blood pressure. Ext pounds ane burdensome to 
thee: henrt. Sance the heart works harder when hyperten- 
Sn i prescni, weight loss helps to lighten its load, 


Metropolitan Life 


© SFT! 2 #; AL 


Company 


Liar a | 





Waser Dea ae Are Wee to yh 
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Of course, the doctor's help is needed. Regular check- 
ups will enable him to discover complicutions early... 
any occur... and stan treatment that may keep them 
under contre. 


Today more can be done for hich blood pressure than 
ever before, In selected! cies, great Improvement can 
often bo obtained by special diets or surpery, 


Several new drugs ore also used now which may lower 
pressure and relieve symptoms. No drugs, however, 
should ever Be tried unless they are prescribed by a 
physician and taken under his supervision, 


If the doctor's advice is followed and if the patient 
le to Jeod a fife of medienation ie all times, high 
blood pressure can be successfully controlled in many 
cases. IY neglected it muy couse serious damage to the 
feet, Kidneys ard fun. 


To detect this condition carly, everyone should hve 
periodic medical examimitions. This precaution is cs 
peclally necessary for those who ne mididhe-ased ana 
Older, are overweighl, or hive a family history ef the 
diwase, When discovercd curly, hypertension is usually 
Kasier to control, 


Mtropolitin booklet, Your Aeart, gives many moro 
Thcts to belp you understand what hich blood pressure 
is, Whal iis swwimptoms are, and how tt affects the heart 
und blood! vessels. Just clip-and mail the coupon below 
for your ifes copy. 
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Wake vour late summer or early sutumn 
holiday o pilgrimage to Louisiana's lovely 
“Land of Evangelime'—celebrating this year 
the 2th Anniversary of the Migration of the 
Acadians. Festivals, folk. lore and fun in the 
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“It's my favorite bargain” 


“A Bargain,” says the cictronary, “is an advantageous purchase,” 


‘Delephone service is like that. 


AcvVantaceous to vou becouse it-saves time, stem and trouble. 
Ruins errands. Helps with the shopping. Stands wunrd over 
your home, Keep vou in clo¢e touch with relatives and friends. 


Anc does all of this as a real boareain should—at lew cust. 


Pennies buy wines when you reach for the icle phone, 
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L CENTURY ACO. scientists learned to tuke apart 
witer, gir, and earth aid jul then towetler 
ivnin...incomplotely different arrangements. 


THE RESULT, 
brand mew material uhat did t exist in nature, 
aor a mere abundant, more useful version of a 
nature made product. Thus, through the yours, 
evithetic has come to mean “man-mode ond 
wvicld-arpinele 

Sciaice has developed nearly half a million 
avethetie materials etoee that time, aed millicenr 
moro. Are promealle. 


WHERE DO SYNTHETICS fit into Vour lite ? 
Nearly everywhere! ‘The aayHrin vou take for a 
hae wader he, the [ife-suving sulfa drugs and other 
modern medicines are synthetics: So are today's 
new textiles, and many 


points dyes, adhesives, and valuable chemicals, 
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AN IMPORTANT PART ol the work of the peoples 
uf Union Carbide is discovering and pred uci 
eymlhetic materials that serve vou and industry. 
Fron national pus and oil, alone, they produce 
nearly Mh) chemicals, Among them are chemi- 
tale that are vital to everything froin aynthetio 
rubber to cosmetics ..,and to the variety of 
plastics and resins made by UCC, which are 
used in pearly every home and industry today. 
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